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COMPLEX OF MICROFAUNA OF PALEOGENIC SEDIMENTS AND
RECONSTRUCTION OF THE BIONOMY OF THE BASIN BASED
ON THE CUT OF KHILMILLI IN THE GOBUSTAN REGION OF

SOUTH-EAST CAUCASUS

Allahverdiyeva H.A., Murtuzayeva A.O.
Ministry of Science and Education of the Republic of Azerbaijan,
Institute of Geology and Geophysics, Azerbaijan
119, H. Javid Ave., Baku, AZ1073:
hallahverdiyeva63@gmail.com, arina.oktayevha@mail.ru

Summary. The paper is devoted to the biostratigraphic subdivision of the Paleogene deposits in Southeastern Go-
bustan. The subdivision was carried out on the basis of materials obtained from the Khilmilli section. Foraminiferal
studies were conducted on samples collected from this section. The stratigraphic division of the Paleogene deposits in
the studied area is thoroughly substantiated by foraminiferal data and traced throughout the Khilmilli section. Based on
the rich foraminiferal assemblages within the section, the detailed stage- and zone-level subdivision of the Paleogene
sequence was established. According to the microfaunal evidence, the Paleogene deposits are divided into the Paleo-
cene, Eocene, and Oligocene series and their respective stages. It was determined that the rocks of the Danian and
Thanetian (Paleocene), Ypresian, Lutetian, Bartonian, and Priabonian (Eocene), as well as the Rupelian (Oligocene)
stages are represented in the Khilmilli section. Continuous tracing of the microfauna across the section allowed a pre-
cise interpretation of the complex composition of zones and changes within them. The distribution of foraminifera by
zones was followed, and their development across the stages was described. At the same time, deposits of the Selandian

stage were not detected in the section. Comprehensive data on the bionomy of the basin have also been provided.
Keywords: Foraminifera, fauna, Paleocene, Eocene, Oligocene, plankton, basin, Paleogene, microfauna
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Introduction

Gobustan is one of the areas in Azerbaijan
where the Paleogene deposits are widely dis-
tributed. These deposits participate in the for-
mation of the entire geological structure in the
region (Axmeno, 1957). Since the Paleogene
deposits are also related to several mineral de-
posits, clarification of their stratigraphic subdi-
vision scheme is essential (Fig. 1) (Xamumnos,
Mawmenona, 1984).

The microfauna of these deposits were stud-
ied by micropaleontologists Aghalarova D.A.,
Jafarov J.I., Khalilov D.M (Xamunos, 1962),
Veber V.V., Voroshilova A.G. and others
(Bopommmnosa, 1967). The Paleogene deposits
sharply differ in lithological composition both
horizontally and vertically across regions and
are characterized by diverse fossil faunas
(Beb6ep, 1930). Based on microfauna, the Paleo-

gene deposits are divided into Paleocene, Eo-
cene and Oligocene subdivisions and stages
(Babayev va b., 2015).

Materials and Methods

The researches were conducted in Gobustan
district of the Southeastern Caucasus. In this
area, the Paleogene deposits of the Khilmilli
section were studied. For the purposes of study-
ing the complex microfauna of the Paleogene
deposits in Gobustan district and restoration of
the basin bionomy, 16 samples were collected
from the Khilmilli section, and their paleonto-
logical analysis was conducted, stage and zonal
subdivision of foraminifera of the Paleogene
deposits of Gobustan district were provided on
the basis of the identified rich foraminiferal as-
sosication (Anmu3zaze, 1989).
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Fig. 2. The exposure of the Paleocene deposits in the Khilmilli section
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Collection of microfauna was carried out
using a Nikon SMZ18 microscope, and images
were obtained using a ZEISS Stemi 508 scan-
ning electron microscope. The sample was stud-
ied using micropaleontological analysis. The
sequential distribution and zonal subdivision of
microfauna of the Paleogene deposits were ob-
served in the Khilmilli section (Fig. 2).

The Paleocene. The Paleocene is divided
into the Danian, Selandian, and Thanetian stag-
es in the studied region. These deposits belong
to the llkhydagh and Sumgayit successions.

The Lower Paleocene. The Danian stage.
The Ilkhydagh succession belongs to this stage.
The deposits of the Danian stage of the Khilmil-
li section of Gobustan are subdivided into two
zones from bottom to top: Globoconusa
daubjergensis and Acarinina incostans.

The deposits of Globoconusa daubjergensis
zone conformably lie over the Maastrichtian
sediments on the right bank of the Qozluchay,
1-1.5 km east of the Khilmilli village. Here, the
Danian deposits consist of thinly interbedded,
commonly found coarse-grained, hard, yellow-
ish sandstones and thinly bedded gray, dark
grey marly clays (Fig. 2). Eponides trumpyi,
Heterohelix irregularis, Globigerina varianta,
G. moskvini, G. pseudobulloides, Bairdia
ilaroensis, etc. were determined from these de-
posits (Allahverdiyeva, 2014).

In the Khilmilli section, the deposits of the
Acarinina incostans zone of the Danian stage are
distributed together with the deposits of the un-
derlying zone (Fig. 3) (Allahverdiyeva, 2012).

In this section, the deposits of the Acarinina
inconstans zone conformably lie over the depos-
its of the lower zone occurring in the same litho-
facies, reaching thicknesses of up to 20 m, and
are characterized by Eponides trumpyi, Hetero-
helix irregularis, H. pumilia, H. crinita, H.
midwayensis, Acarinina inconstans, etc.

The Upper Paleocene: The Selandian and
Thanetian stages are distinguished within the
Sumgayit successions.

The deposits of the Selandian stage were
not been detected in the Khilmilli section.

The Thanetian stage deposits were subdi-
vided from bottom to top, into the Globorotalia
conicotruncata—Acarinina  subsphaerica and
Globorotalia aequa—Acarinina clara zones
(Xamunos, Mamenosa, 1984).

In contrast, our studies of the Khilmilli sec-
tion reveal that, the sequence is subdivided from
bottom to top into the Acarinina subsphaerica
and Acarinina acarinata zones within the
Thanetian stage.

According to our researches, the Thanetian
stage is subdivided into two zones in the
Khilmilli section from bottom to top: Acarinina
subsphaerica and Acarinina acarinata.

Acarinina subsphaerica zone is represented
by greenish-gray, dark gray, and gray marly
clays in the Khilmilli (50 m) section and they
are replaced upward by sandstone interbeds
within brick-red to greenish-gray clays. Glo-
borotalia compressa, Acarinina subsphaerica,
Globigerina varianta, G. triloculinoides, Am-
modiscus incertus, Rhabdammina cylindrica,
Glomospira corona, etc. are distributed in these
sediments. The Upper Paleocene lies over the
layers of the Danian stage in the Khilmilli sec-
tion transgressively. (Allahverdiyeva, 2014)

The Upper Acarinina acarinata zone of the
Thanetian stage is represented by alternation of
interbeds of brick-red, reddish-brown, and
greenish-gray clays with sandstone interlayers
in the Khilmilli section. The thickness of these
deposits varies between 10-100 m, and they lie
conformably over the underlying sediments.
Globigerina triloculinoides, G. eoceanica, G.
quadrilobulinoides, G. nana, G. compressa-
formis, G. velascoensis, Globorotalia chapmani,
G. occlusa, Acarinina intermedia, Ac. primitiva,
Ac. acarinata, Glomospira corona, etc. are dis-
tributed in these deposits (Fig. 4).

The Eocene. The Qovundagh succession
belongs to the Eocene in the Southeastern Cau-
casus. The Qovundagh succession is divided
into lower, middle, and upper horizons based on
field color. According to the local subdivision,
the Ypresian stage belongs to the Lower
Qovundagh, the Lutetian and Bartonian stages
belong to the Middle Qovundagh, and the Pria-
bonian stage belongs to the Upper Qovundagh.
These sediments are mainly characterized by the
planktonic foraminifera.

The Qovundagh sediments of the Paleogene
are oil-bearing in the region (Aghayeva et al.,
2023).

The Lower Eocene sediments are separated
within the Ypresian stage and subdivided from
bottom to top into three microfaunal zones:
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Globorotalia subbotinae, Globorotalia mar-
ginodentata, and Globorotalia aragonensis.

The deposits of the Globorotalia subbotinae
zone lie conformably over the Upper Paleocene
deposits in the Khilmilli section. They are rep-
resented by alternations of thin-bedded gray
clays with rare sandstone interbeds. The thick-
ness is 10 m. Anomalina ex. gr. affinis, Glo-
borotalia marginodentata, Gl. subbotinae, Boli-
vina aduncoscostata longa, Acarinina interposi-
ta, Globigerina triloculinoides, etc. were dis-
tributed here (Fig. 4).

In the Khilmilli section, since the Globoro-
talia marginodentata and Globorotalia ara-
gonensis zones could not be distinguished, this
zone lies transgressively over the sediments of
the lower zone.

The Middle Eocene. The Lutetian and
Bartonian Stages. It is characterized by the in-
stability of the Qovundagh lithofacies and its
thickness.

Acarinina bullbrooki, Acarinina rotundimar-
ginata, and Hantkenina alabamensis zones are
distinguished in the Lutetian stage of this region.

In the Khilmilli section, the deposits of Aca-
rinina bullbrooki zone consist of alternation of
gray clay layers. Thin, fine-grained clayey sand-
stone layers are occasionally encountered

among them. Thick-bedded (5 m) clay lies at the
lower part of this zone. Total thickness is 19 m.
Acarinina bullbrooki, Anomalina simplex, Glo-
bigerina eoceanica, Asterigerina bartoniana,
Tritaxilina indentata were detected here.
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Fig. 4. Microfaunal Complex of the Paleogene Sediments:
1 — Globorotalia marginodentata Subbotina; 2 — Globigerina eocaenica; 3 — Globigeri-
na bulloides Orbigny; 4 — Acarinina acarinata Subbotina

The Globigerina turkmenica zone is distin-
guished in sediments of the Bartonian stage.
This zone is well developed in the Khilmilli
section. It is composed of thin to medium (10-
30 cm) sandstone interbeds alternating with
greenish-gray, reddish, marly clays, and sandy
clays. Globigerina turkmenica, G. praebul-
loides, Bolivina budensis, Hastigerina micra,
Globigerina ouachitaensis, Nonion adgerensis,
Cibicides ungerianus, etc. are distributed in
these deposits.

In the Khilmilli section, the sediments of
this zone lie over the sediments of the lower
zone transgressively. Acarinina rotundimar-
ginata and Hantkenina alabamensis zones have
not been distinguished in the Khilmilli section.

The Upper Eocene. The Priabonian
Stage. The Priabonian deposits are subdivided

into Globigerina corpulenta and Globigerina
officinalis zones. In the Khilmilli section, the
Globigerina corpulenta zone is represented by
sandstone interbeds alternating with dark-gray
clays. Globigerina corpulenta, G. eoceanica,
G. inflata, G. praebulloides, Globigerapsis in-
dex, G. ouachitaensis, Bolivina caucasensis,
Nonion rotulum, Anomalina hantkeni, A.
granosa, Cibicides perlucidus were detected in
these sediments. The thickness is 60 m.

In the Khilmilli section, the deposits of the
Globigerina officinalis zone lie over the Glo-
bigerina corpulenta zone conformably. Cibi-
cides ex. gr. lobatulus, Glomospira charoides,
Globigerina officinalis, G. eocaena, Eponides
praeumbonatus, Hastigerina micra, Bolivina
antegressa were distributed in sandstone inter-
layers within gray, green, and reddish-brown

7



H.A Allahverdiyeva, A.O.Murtuzayeva / Stratigraphy, petroleum sedimentology, geochemistry 2 /2025, 3-10; DOI: 10.35714/ggistrat20250200016

clays (up to 20 m thick) in the sediments related
to this zone.

The Oligocene. The Rupelian stage. The
Oligocene deposits make up the lower part of
the Maykop deposits in the Southeastern Cau-
casus.

The deposits of the Rupelian stage con-
formably lie over the Priabonian deposits in the
Khilmilli section. Globigerina tumbeli zone
was distinguished in these deposits. The depos-
its of the described zone are characterized by
gray, greenish-gray, and dark gray thin clay
layers. Yarosite and Manganese oxide layers
are observed on these clays. These clays are
characterized by the presence of Globigerina
tumbeli, Glomospira charoides, Ammodiscus
incertus, Ammosphaeroidina caucasica, Nonion
pseudomartkobi, Bolivina dentalata, Nodosaria
inexculta, N. capitata.

Bionomy of the basin

The Southeastern Caucasus developed un-
der an independent and distinct geotectonic
condition. During the Paleogene period, volcan-
ic activity occurred at different times with vary-
ing intensity across different regions. The Eo-
cene, particularly the Middle Eocene basins had
distinct paleogeographic landscape and bio-
nomic condition in the regions of Azerbaijan.
Products of intermittently submarine-erupting
volcanoes in various areas played a significant
role in sedimentation processes, in the modifi-
cation of basin parameters, and in some re-
gions, in the deterioration of its ecological con-
ditions. Since geological events occurred with
different intensities across regions, the species
and genus composition of biotas, as well as the
number of their individuals varies significantly
on areas (Babayev va b., 2015).

During the Paleogene period, light-colored
clays, minor clay-carbonate mixtures, and
sandy sediments were deposited in the basin in
the Southeastern Caucasus. Benthic and plank-
tonic foraminifera were widely developed in
the basin, whereas conditions were unfavorable
for macrofauna. During the Paleogene period,
the development of the microfauna of Azerbai-
jan proceeded in four distinct stages: The
Paleocene—Early Eocene, The Middle Eocene,

The Late Eocene, and The Early Oligocene.
Changes in the composition of complexes and
foraminiferal morphology were observed
throughout these stages (I'epacumoB, Merepsi-
KoB, 1964).

During the Lutetian stage of the Middle
Eocene, the part of the Upper Koun and the
lower layers of the Middle Koun, and during
the Bartonian age, the lower part of the Middle
Koun and the Upper Koun were deposited in
the basin in the South-Eastern Caucasus. When
the Koun formation was deposited in basin, bi-
onomic conditions began to recover. The
rhythmic alternating layers of the Koun for-
mation are thicker compared to Paleocene
rhythms. It can be assumed that the sea depth
also decreased slightly. As a result of these
changes, no fauna other than benthic and plank-
tonic microfauna developed in the basin
(Bagmanov, 2005).

Conclusions

Based on researches carried out in the
Khilmilli section of the Gobustan region in the
South-Eastern Caucasus, the following results
were obtained:

— The stratigraphic subdivision of the
Paleogene deposits was established using the
rich foraminiferal assemblages identified from
the samples collected in the Khilmilli section. It
was determined that the Khilmilli section con-
tains rocks belonging to the Paleocene, Eocene,
and Oligocene series. In particular, deposits
corresponding to the Danian and Thanetian
(Paleocene), Ypresian, Lutetian, Bartonian, and
Priabonian (Eocene), as well as the Rupelian
(Oligocene) stages are present. At the same
time, deposits of the Selandian stage were not
detected within the section.

- A zonal subdivision of planktonic
foraminifera within the Paleogene deposits was
presented. The distribution of foraminifera
across the zones was traced, and their evolu-
tionary development was described. The com-
plex composition of zones and changes ob-
served within them were thoroughly interpret-
ed. In addition, comprehensive data on the bi-
onomy of the basin was provided.



H.A Allahverdiyeva, A.O.Murtuzayeva / Stratigraphy, petroleum sedimentology, geochemistry 2 /2025, 3-10; DOI: 10.35714/ggistrat20250200016

REFERENCES

Akhmedov G.A. Geology and oil-bearing potential of
Gobustan. Azerbaijan State Publishing House of Oil
and Scientific-Technical Literature, Baku, 1957, 297
p. (in Russian)

Alizade A.A., Aliyulla Kh., Babaev Sh.A., Mamedova
L.D., Mamedov N.A., Shykhlynsky S.A., Gasanov
T.Ab. Regional Stratigraphic Scheme of the Paleogene
of Azerbaijan. EIm, Baku, 1989. 312 p. (in Russian)

Allahverdiyeva H.A. Correlation of the Paleogene depos-
its of Azerbaijan and neighboring regions based on
zonal subdivision of the Paleogene deposits of Go-
bustan -Western Absheron. News of Baku State Uni-
versity, No. 2, 2012, pp. 180-190. (in Azerbaijani)

Allahverdiyeva H.A. Foraminifera and zonal stratigraphy
of deposits of Gobustan-Western Absheron. Baku,
2014, 136 p. (in Azerbaijani)

Aghayeva V., Sachsenhofer R.F., van Baak C.G.C., Bay-
ramova Sh., Cori¢ S., Frithwirth M.J., Rzayeva E., Vin-
cent S.J. Stratigraphy of the Cenozoic succession in
eastern Azerbaijan: Implications for petroleum systems
and paleogeography in the Caspian basin. Marine and
Petroleum Geology, Vol. 150, Article 106148, 2023,
https://doi.org/10.1016/j.marpetgeo.2023.106148.

Baghmanov M.A. Stage subdivision of the Sumgayit and
Koun successions in the South-Eastern Caucasus.
ANAS, Proceedings, Earth Sciences, No. 3, 2005, pp.
21-23. (in Azerbaijani)

Babayev Sh.A., Baghmanov M.A., Kangarli T.N. et al.
Geology of Azerbaijan, EIm, Baku, Vol. I, 2015, 532 p.
(in Azerbaijani)

Gerasimov |.P., Meshcheryakov Yu.A. The Geomorpho-
logical Stage of the Earth’s Development. Izvestiya of
the Academy of Sciences of the USSR, Series Geog-
raphy, No. 6, 1964, pp. 3-12. (in Russian)

Khalilov D.M. Zonal subdivision of the Paleogene depos-
its of Azerbaijan on fauna of planktonic foraminifera.
Academy of Sciences of the Azerbaijan SSR, Baku,
1970, pp. 121-124. (in Russian)

Khalilov D.M. Microfauna and Stratigraphy of Paleogene
Deposits of Azerbaijan. Vol. I. Baku, 1962. 322 p. (in
Russian)

Khalilov D.M., Mamedova L.D. Zonal Subdivision of the
Paleogene Deposits of Azerbaijan. EIm, Baku, 1984.
232 p. (in Russian).

Veber V.V. Annual Report for 1929 on the Work in the
Northwestern and Southwestern Parts of the One-Verst
Sheet 11-3 of Kabrustan. NH, No. 3, 1930. (in Russian)

Voroshilova A.G. On the Stratigraphy of the Paleogene
Deposits of Gobustan. In: Problems of Stratigraphy
and Fauna of the Mesozoic—Cenozoic Deposits of
Azerbaijan. Nedra, Leningrad, 1967. (in Russian)

JIMTEPATYPA

Ammzane A.A., Amutomna X., ba6aes II1.A., MamenoBa
JL., Mamenos H.A., Illeixnuuckuii C.A., I'acaHos
T.AG. PernonanpHas crpaturpadudeckas cxema Iia-
neoreHa Azepbaimkana. Jim, baky, 1989, c. 312.

AxmenoB I''A. T'eomorus u HedTeHocHOCTE KoOBIcTaHa.
Az.I'oc. U3n. HedTsHOM M HayYHO-TEXHUYECKOH JH-
Tepatypsl, baky, 1957, 297 c.

Bebep B.B. I'onosoii otyer 3a 1929 r. o0 paborax B ceBe-
po-3amagHoON M I0Tro-3amajHON 4acTH OJIHOBEPCTHOTO
manmerta [1-3 Kabpucrana. HX, Ne 3, 1930.

BopoumioBa A.I'. K crparurpadum mnaneoreHOBBIX OT-
noxenuid ['oOycrana. Borpockr crparurpaduu u day-
HBI Me3030icKOo-KailHO30CKUX OTNIOXKeHUH A3sepbOaii-
mxana. Heppa, Jlenunrpan, 1967.

Bsmos O.C. EnmmnHas cxema crpaTurpaduu majieoreHa
Kaskaza. bromnerenr MOMII, otn. reosorndeckwui,
T. XIX, 1941.

I'epacumor W.I1., MemepsixoB FO.A. T'eomopdomorude-
ckuit atan passurus 3emiu. Mzsectusst AH CCCP, Ce-
pus reorpaduueckas, Ne 6, 1964, ¢. 3-12.

Xanuno JI.M. 3oHanbHOE pacujeHEHHE MaleOTeHOBBIX
oTIIOKeHUH A3epOaiijkaHa no (¢ayHe MIaHKTOHHBIX
¢dbopamunudep. AH Aszep6. CCP, Baky, 1970, ¢.121-
124,

XamunoB .M. MukpodayHa u crpaturpadus mameore-
HOBBIX OTJIOKCHHH AsepOaiimkana. H3maTembcTBO
Axanemnu Hayk AszepOaiimkanckoit CCP, Baxy, T. I,
1962.322 c.

XamioB .M., Mamenosa JI.JI. 3oHansHOE moapaszeie-
HHUE TTaJICOTCHOBBIX OTIOXECHHUH A3epOaiipkaHa. DI,
baxy,1984, 232 c.

Allahverdiyeva H.9. Qobustan-Qarbi Abseron paleogen
¢okiintiilorinin zonal bolgiisii lizroa Azorbaycanin va
gonsu regionlarin paleogen ¢okiintillorinin korrelyasi-
yasi. BDU-nin xoborlori, Ne 2, 2012, s. 180-190.

Allahverdiyeva H.O. Qobustan-Qarbi Abseron ¢okiin-
tillorinin foraminiferlori vo zonal stratiqrafiyasi. Baki,
2014, 136 s.

Bagmanov M.A. Conubi-sorqi Qafgazin Sumgqayit va
Koun lay dostalorinin mortaba bolgiisii. AMEA,
Xoboarlor, Yer elmloari, Ne 3, 2005, s. 21-23.

Babayev S.9., Bagmanov M.A., Kongorli T.N. va b.
Azorbaycanin geologiyasi. Elm nosriyyati, Baki, I cild,
2015, 532 s.

Aghayeva V., Sachsenhofer R.F., van Baak C.G.C., Bay-
ramova Sh., Cori¢ S., Frithwirth M.J., Rzayeva E., Vin-
cent S.J. Stratigraphy of the Cenozoic succession in
eastern Azerbaijan: Implications for petroleum systems
and paleogeography in the Caspian basin. Marine and
Petroleum Geology, Vol. 150, Article 106148, 2023,
https://doi.org/10.1016/j.marpetgeo.2023.106148.


https://www.sciencedirect.com/journal/marine-and-petroleum-geology
https://www.sciencedirect.com/journal/marine-and-petroleum-geology
https://doi.org/10.1016/j.marpetgeo.2023.106148
https://www.sciencedirect.com/journal/marine-and-petroleum-geology
https://www.sciencedirect.com/journal/marine-and-petroleum-geology
https://doi.org/10.1016/j.marpetgeo.2023.106148

H.A Allahverdiyeva, A.O.Murtuzayeva / Stratigraphy, petroleum sedimentology, geochemistry 2 /2025, 3-10; DOI: 10.35714/ggistrat20250200016

KOMILIEKC MUKPO®AYHBI HAJIEOTEHOBBIX OTJIOKEHU 1
PEKOHCTPYKIUSA BUOHOMUU BACCEMHA HA OCHOBE PA3PE3A XUJIbMWJLIU
B I'OBYCTAHCKOM PAMOHE IOI'0-BOCTOYHOI'O KABKA3A

AnnaxsepaueBa X.A., Mypry3aeBa A.O.
Munucmepcmeo nayku u obpazosanus Azepoaiiodcanckou Pecnyonuxu,
Hucmumym eeonozuu u ceogpusuxu, Azepoatioxrcan
AZ1073, Baxy, npocn. I [locasuda, 119: hallahverdiyeva63@gmail.com, arina.oktayevna@mail.ru

Pe3ztome. Crarbs nocBsinieHa OHOCTpaTUrpadUuecKoMy pacuwICHEHHIO MaJIeOreHOBHIX 0Ti0xeHui FOro-Bocrounoro
I'oOycrana. PacunieHeHue BBITIOJIHEHO Ha OCHOBE MaTepHajioB, MOJYYEHHBIX M3 pa3pe3a XwibMwud. [To obpasuam,
0TOOpaHHBIM B JaHHOM pa3spese, NMpoBeleHbl uccienoBanus ¢popamunudep. Crparurpaduyeckoe noapasiesieHue na-
JICOTEHOBBIX OTJIOKEHUH M3y4aeMOil TEPPUTOPHHU JETAILHO 000CHOBAHO MO JaHHBIM (pOpaMUHUGED U MPOCIEKEHO I10
BceMy paspesy XuibMuLIH. Ha ocHOBe GoraTbix accouuanuii hopamuaudep B pa3pe3e yCTaHOBICHO MOAPOOHOE Jiere-
HHE MaJICOreHOBOW TOJIIM Ha 3TaXXH M 30HBL. MUKpodayHUCTHUECKHE AaHHbBIC MMO3BOJIMIIN PA3AEiINTh M1aJeOTeHOBbIC
OTJIOXKEHHS Ha MaJICOLCHOBBIN, SOLECHOBBII M OJMIOLICHOBBIH OTACINBI M HX CTpaTUrpaduyueckue moapasueincHus. Y cTa-
HOBJICHO, 4TO B pa3pe3e XWIBMIUIM HPUCYTCTBYIOT MOPOIBI JATCKOTO U TaHETCKOTo (IaleoleH), HIIPCKOro, JIOTET-
CKOT0, 0apPTOHCKOTO U MPHabOHCKOTO (I0IIEH), a TAKKE PYIEIBCKOTO (ONUTOICH) sipycoB. [IpociexnBanne MUKpoday-
HBI 110 pa3pe3y HO3BOJIMIO TOYHO MHTEPIPETHPOBATH KOMIUICKCHBIH COCTaB 30H W U3MEHEHHs, IPOMCXOININE B UX
npenenax. BeisiBieHo pacnpeneneHue popaMuHApEp IO 30HaM H OMHCAHO MX PAa3BUTHE IO CTPATUrpauIecKuM ypoB-
HsM. B To jxe Bpems B pazpe3e He 0OHapy)KeHbI OTIIOKESHHUS 3eIaH/ICKOro sipyca. B paboTe Takxke mpuBenieHbl 000CHO-
BaHHbBIE CBeJIeHHUA 0 OHOHOMUHM OaccelHa.

Knioueswvie cnosa: @opamunugepul, gpayua, naneoyen, 20yen, orueoyen, nIaHKMoH, 6accelin, naneozet, MUuKpopayua

CONUB-SORQI QAFQAZIN QOBUSTAN VILAYOTINDO PALEOGEN COKUNTULORININ XiLMIiLLi
KOSILISINDO KOMPLEKS MiKROFAUNASI VO ONA 9SASON HOVZO BIONOMIiYASININ BORPASI

Allahverdiyeva H.9., Murtuzayeva A.O.
Azarbaycan Respublikast Elm va Tahsil Nazirliyi
Geologiya Vo Geofizika Institutu, Azarbaycan
AZ1073, Baki, H.Cavid pr., 119: hallahverdiyeva63@gmail.com, arina.oktayevna@mail.ru

Xiilasa. Magalo Conubi-Soargi Qobustamin Paleogen sokiintiilorinin biostratigrafik bolgiistine hasr edilmisdir. Bolgii
Xilmilli kosilisindon gétiiriilmiis materiallar osasinda aparilmigdir. Kosilisdon gotiiriilmiis niimunalorin ssasinda
foraminiferlorin todqiqati aparilmisdir. Tadqiq olunan orazido Paleogen ¢okiintiilorinin stratigrafik bolgiisii ftoramini-
ferloro goro otrafli osaslandirilmis vo Xilmilli kosilisindo izlonilmisdir. Kaosilisdo Paleogen ¢okiintiilorinin zangin
foraminifer assosiasiyasi asasinda mortobs vo zonal bolgiisii verilmisdir. Paleogen ¢okiintiilori mikrofauna vasitosilo
Paleosen, Eosen va Oligosen sobalarina va martobolora boliiniir. Miisyyon edilmisdir ki, Xilmilli kasilisinde Danimarka,
Tanet, (Paleosen) Ipr, Liitet, Barton, Priabon (Eosen), Rupel (Oliqosen) martobalorinin siixurlar istirak edir. Kosilis
iizro mikrofaunani izlomakls zonalarin kompleks torkibi va onlardaki doyisikliklor daqiq sorh edilmigdir. Foramini-
ferlorin zonalar tizro paylanmasi izlanmis va onlarin martabslar {izrs inkigafi tosvir edilmisdir. Eyni zamanda kasiligda
Zeland martobosinin ¢okiintiilori agkar edilmamisdir. Hovzonin bionomiyasi haqqinda da asasli molumat verilmisdir.

Acar sozlar: Foraminiferlor, fauna, Paleosen, Eosen, Oligosen, plankton, hovza, Paleogen, mikrofauna
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PALEOMAGNETIC STUDY OF ANDAMICH, AZA AND DIZA SECTIONS
(NAKHCHIVAN, AZERBAIJAN)

Kangarli T.N., Bagirova A.A., Novruzov Z.A.
Ministry of Science and Education of the Republic of Azerbaijan
Institute of Geology and Geophysics, Azerbaijan
119, H. Javid Ave., Baku, AZE1073: tkangarli@gmail.com,
arzu-bagirova2013@yandex.ru, znovruz@yahoo.com

Summary. In the paper, the results of the study of Paleogene sediments in the territory of the Nakhchivan Autono-
mous Republic, the horizontal movements of the Earth's crust, and the solution to the problem are given. Paleomagnetic
studies were carried out in two transects, Aza and Andamich, and Paleogene sediments were studied. Initially, the kin-
ematic parameters and horizontal movements of the blocks are determined based on the paleomagnetic data. The dis-
cussion of the results of the paleomagnetic research conducted in the territory of the Nakhchivan Autonomous Republic
was carried out on rocks of the Paleogene age.

Similar results were obtained while characterizing the components of I,: clays, fine-grained sandstones are more
stable, coarser-grained rocks are metastable, and coarse-grained sandstones, marls, siltstones, etc., are unstable. On
average, they have the same direction as the magnetization direction, as determined by the cross-sectional method.

The sections show a regular alternation of rocks with direct and reverse magnetization. After temporary and temper-
ature cleaning, as well as alternating magnetic cleaning, in the Aza and Andamich sections, both directly and reversely
magnetized rocks have the same direction. All this indicates the synchronism of 1,° and the absence of the secondary
magnetization components in I, after cleaning. The relevance and importance of the paleomagnetic studies conducted
are also noted; only through this method is it possible to determine the paleotectonic positions and quantitatively assess
the rotations of certain geological structures on others.

Keywords: Magnetic susceptibility, stratigraphic division, geological-geophysical analysis of the Ordubad synclino-

rium, Andamich sections, Paleocene epoch

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

This paper reviews the stratigraphic and
paleomagnetic studies in the Aza and Andamich
sections of the Ordubad synclinorium in Azer-
baijan. The stratigraphic sequence of the sedi-
ments filling the depression is considered. Par-
ticular attention is paid to the discussion of con-
troversial issues and problems of stratigraphic
division and determination of the age of strati-
graphic units. The results of paleomagnetic
studies of the Cenozoic sediments of the basin
are summarized. The most promising objects of
the detailed paleomagnetic studies are indicated.
The studied Paleogene sequences at the Aza and
Andamich sections are represented by volcanic-
sedimentary and sedimentary rocks (Babayev va
b., 2016).

The Andamich section represents the Dan-
ish Stage and the Paleocene from bottom to top.

The thickness of this stage in this section is 361
m. When compiling general and regional pale-
omagnetic scales, it is necessary to obtain a bet-
ter understanding of the nature of the change in
the geomagnetic field over time and estimate the
age of magnetic units. Paleomagnetic studies
were therefore carried out using methods gener-
ally accepted in rock magnetism and paleomag-
netism (Mcaesa u np., 2019).

The section of the Danian stage and Paleo-
cene deposits along the northeastern Aza anti-
cline (northwest of the village of Sabirkand at
943.4 m) are presented from bottom to top. The
thickness of the Paleocene and Danian stages of
the Aza section is 414 m. In most cases, the ori-
ented samples were selected along the section;
the sampling interval depended on the thickness
of the section and the composition of the out-
crop rocks (Fig. 1). This was necessary to obtain
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the most objective data on the magnetic parame-
ters of the considered massif. When selecting a
sample, preference was given to the central part
of the body, since they are less changed (Mcma-
ui-3aze u ap., 2005).

Geology of the studied area

The geological structure of the Nakhchivan
Autonomous Republic includes deposits of the
Devonian, Carboniferous, Permian, Triassic,
Jurassic, Cretaceous, Paleogene, Neogene, and
Quaternary systems (HMcaesa u ap., 2019).

Formations of the Paleocene section were
detected in the river basins of Chahrichay and
Nakhchivanchay as well as along the left
riverbank of Araz between the towns of Julfa and
Ordubad (Fig. 2). They mainly consist of the sed-
imentary formations of the Lower (Danian),
Middle (Selandian), and Upper (Thanetian)
Paleocene periods with an average thickness of
670 m and a generalized maximum thickness of
1.120 m.

The upper part of the Danish tier is located
near the village of Aza. This formation is com-

posed of a pack of gray carbonate thin-layered
sandstones, with rare interlayers of sheet clay
measuring 50-55 meters in thickness.

Foraminifera are found Acarinina schakh-
dagica, A. tridadensis, A. spirialis, A. trifida, A.
inconstans, Globigerina varianta, G. legitima, G.
guadrata, G. triangularis — nanoplankton — Plac-
ozygus sigmoides, Chiasmolithus californicus,
Ellipsolithus macellus, Cyclococcoolithus sp.

In most cases, the oriented samples were se-
lected along the section; the sampling interval
depended on the thickness of the section and the
composition of the outcrop rocks. This was nec-
essary to obtain the most objective data on the
magnetic parameters of the considered massif.
When selecting a sample, preference was given
to the central part of the body, since they are
less changed (Xamados u ap., 1996).

1. Alternation of gray thin and medium ar-
gillite (0.1-0.5) and sandstones (0.05-0.3 m). In
the composition of argillites, Globoconusa
daubjergensis (Bronniman), Globigerina triloc-
ulinoides Plummerand other foraminifera have
been discovered.
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Fig. 1. Geological map of Nakhchivan Autonomous Republic (T.N.Kangarli)
1 — Pleistocene, 2 — Lower Pliocene, 3 — Upper Miocene, 4 — Middle Miocene, 5 — Oligocene and Lower Miocene, 6 —
Middle and Upper Eocene, 7 — Middle Paleocene and Lower Eocene, 8 — Upper part of the Upper Cretaceous (Cenoma-
nian) and Lower Paleocene, 9 — Middle Jurassic, 10 — Lower Jurassic, 11 — Triassic, 12 — Permian, 13 — Carbonian, 14 —
Devonian, 15 — Eocene-Oligocene, 16 — Miocene, 17 — Lower Pliocene

12



T.N.Kangarli et al. / Stratigraphy, petroleum sedimentology, geochemistry 2 /2025, 11-20; DOI: 10.35714/ggistrat20250200017

Fig. 2. Discovery of the Aza Deposit from the Lower Paleocene Period

2. Soft argillites of a gray, reddish hue
(0.25-2.0 m), alternating with layers of fine-
grained sandstone, foraminifera typical of the
Danian age were found in argillites of the lower
part of the layer Acarinina trifida Chal., A. in-
constans (Subb.), A. constans uncinata (Bolli),
Globigerina trivialis Subb., and G. varianta
Subb.

3. Frequent alternation of gray-colored,
thin- and medium-sized soft argillite, fine-
grained calcareous sandstone, and calcareous
sandstones. Argillites predominate. In the mid-
dle part of the layer the foraminifera of the Da-
nian age were found in argillites: Acarinina
trifida Chal., A. inconstans (Subb.), A. constans
uncinata (Bolli), Globigerina trivialis Subb.,
and G. varianta Subb.

4. Alternation of thin and medium-layered
argillite dense, sheet-shaped finegrained sand-
stones of gray color. Acarinina inconstans in-
constans (Subb.), Globigerina trivialis Subb.
The thickness of the Aza layer in the described
cross section is 493 m. (Babayev va b., 2016).

Methodology

Samples were taken in the area from Aza to
Diza, where paleomagnetic studies were con-
ducted. Magnetic susceptibility K was measured
in the field and in the laboratory using a KT-5
kappometer (Czechia) with a sensitivity of 10
CGS. Under laboratory conditions we deter-
mined initial residual magnetization by measur-

ing demagnetization in samples with variable
and constant magnetic field by measuring with
modern Spinmagnetometer JR-6A, AGICO
LDA-5 TD-48-SC Thermal Demagnetizers
thermal cleaning furnace (temperature demag-
netization) devices (Bagirova et al., 2023) Spin-
magnetometer JR-6A, production of Agico,
Czech Republic. It is used to measure the resid-
ual magnetization of rock samples, especially
strong magnetic samples. The principle of oper-
ation of this device consists in measuring the
phase and amplitude of the changing force of
electric motion. The TD-48-SC thermal clean-
ing furnace (temperature demagnetization) unit
is designed for temperature demagnetizing of
rock samples, as well as for creating thermal
uniformity in a small fixed area. Temperature
range: 25-800°C.

LDA-5 Demagnetizer. This device mea-
sures the demagnetization of a sample with a
variable and constant magnetic field. The de-
magnetization process is controlled and auto-
mated by a microprocessor. It is enough to set
the demagnetization parameters, mark the sam-
ple in the sample holder, and place the retainer
on the demagnetization coil. The rest of the
demagnetization process is performed automat-
ically according to the preset parameters (Mo-
noroBckui, 1985). The technique of selecting
the oriented samples and their documentation
was carried out according to standard methods
for paleomagnetic studies. Rock samples were
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selected from each unit. The samples were giv-
en a cubic shape of 24x24 mm. The main issue
in all paleomagnetic studies is the question of
the primacy of the natural residual magnetiza-
tion of the studied rock. For the primary resid-
ual magnetization arising at the time of rock
formation to retain its original value and direc-
tion until the time of study, it must be stable in
the face of various destructive effects.

Natural residual magnetization of rocks
consists of two main components: primary, syn-
chronous with the process of rock formation,
and secondary, which arises after formation of
the primary signal (Mcmaun-3ane u ap., 2005).
To isolate the viscous residual magnetization Iy,
we attempted to determine its prevalence and
correct the associated error in the samples left
for measurement. In the laboratory, the samples
were influenced by the Earth's magnetic field
for two weeks in the position in which they
were in situ in the field. In this case, their vis-
cous magnetization is restored. After temporary
cleaning, the half-differences of both values
give the viscous component of the residual
magnetization in the samples.

Results

The field and laboratory paleomagnetic
studies of the Paleogene rocks of Nakhchivan
made it possible to determine the directions of
I, to prove the nature of the initial residual
magnetization and the synchronicity of these
rocks with the time of their formation. On the
basis of these studies, paleomagnetic zones of
flat and reverse polarity were identified. These
zones can be considered reliable since they are
represented by more than 60 samples taken from
different stratigraphic levels and traced in cross-
sections of the same age at a distance from each
other. Paleocene rocks collected in the Aza and
Andamich river basins do not differ much in
magnetic properties. Paleomagnetic data ob-
tained from the Paleogene sediments of the Na-
khchivan Autonomous Republic provide data on
the nature of the Earth's magnetic field in the
studied areas and tectonic movements in the
Paleocene and Eocene (Xpamos, Illonmo, 1967).

The direction of primary residual magnet-
ization in the studied rocks indicates a sharp
difference between the direction of the Paleo-
cene and Eocene magnetic field and the mod-
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ern field. Comparing these data, the kinematic
parameters of local and regional rotation of
the entire region were determined (Bagirova,
Rzayev, 2018).

Field and laboratory paleomagnetic studies
of the Paleogene rocks of Nakhchivan made it
possible to determine the directions of I,, to
prove the nature of the initial residual magneti-
zation and the synchronicity of these rocks with
the time of their formation. On the basis of these
studies, paleomagnetic zones of flat and reverse
polarity were identified (Xanadsr, 2007).

Discussions

In order to isolate the viscous residual mag-
netization I, we tried, on the one hand, to de-
termine how widespread it is and, on the other
hand, to correct the associated error on samples
left for measurements. In the laboratory, the
samples were exposed to the Earth's magnetic
field for two weeks while maintaining their in
situ position. In this case, their viscous magneti-
zation is restored (see Fig. 3) (HMcaesa u ap.,
2019).

It is possible to easily determine magnetic
minerals in the composition of rocks by the
Curie temperature by the magnetic method.
Ts=585° due to its mineralogical composition,
maghemite is distinguished from magnetite
with great difficulty. The lattice constant of
the maghemite is smaller than that of magnet-
ite. Due to the fact that it is not resistant to
heating, it oxidizes and passes to hematite; it
is very convenient to apply the magnetic
method for its determination. The transition of
the main part of maghemite to hematite occurs
at the limit of 250-450°. This phase transition
is observed with a decrease in the saturation
magnetization of Is and an increase in H (Fig.
2) (baxenos, 1983).

After temporary cleaning, the half-differen-
ces of both values give the viscous component of
the residual magnetization in the samples (Xa-
nadasr, 2007). The Paleocene and Danian depos-
its are represented by greenish-gray calcareous
clays and sandstones. In these samples, magnetic
susceptibility kK varies within 6-7+10-3 SI units,
and the value of residual magnetization I, fluctu-
ates within 4-8+10-3 SI units. In the Andamich
section, the Q factor varies within 15-33, and in
the Aza section, it is 1.6-2.0.
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Thermal cleaning gives similar results.
The natural residual magnetization of most
samples decreases at a temperature of 100-
150°C to an average of 0.8-0.7, and at tempera-
tures of 250-300°C to 0.4-0.2 of the initial val-
ue, while the directions remain the same, proba-
bly close to the direction of the primary magnet-
ization (Bagirova et al., 2023).

For samples collected near the villages of
Aza and Andamich, it is possible to find the di-
rection of primary magnetization using the
method of intersection of remagnetization
planes. For the Aza village section, the normal
polarity specimens have a Fisher mean direction
of: D=328°, J=44°, K=12, ags=10°. The reverse

polarity samples has a Fisher mean of D=142°,
J=-45°, K=11, a95=12°. For Andamich village
section the normal and reverse mean directions
are D= 97° J=32°, K=3, ags= 11° D=106°,
J=54°, K=5, a95=16°. In the sections, a regular
alternation of rocks with normal and reverse po-
larity magnetization is observed: for the Aza
section, the sample means of k=1.75x10° SI
units; and I, are 10.09 x10° A/m, and for the
Andamich section are k=0.5x10°SI units;
1,=8.7 x10°A/m (Tables 1, 3).

The rocks in the Aza and Andamich sec-
tions include hematite as the remanence carri-
er (Table 2).

Table 1
Primary paleomagnetic directions and paleomagnetic poles of the Paleogene rocks of Nakhchivan.
P=Paleocene, E=Eocene, N=number of samples, D=declination, J=inclination, K=Fisher K,
ags=virtual geomagnetic pole (VGP) 95% cone of confidence
Sections N Age |Latitude/longitude Field directions VGP
Q A D J K 0lgs ) A
Aza 41 P 38.9 45.8 42 45 11 7 53 142
Andamich 19 P 38.9 46.01 36 54 5 14 61 133
Julfa 32 E 39.2 45.6 341 335 11 8 63 269
Shahbuz 51 E 39.4 45.57 33 47 10 6 60 147
Diza 27 P 38.9 45.87 29 35 5 13 58 165
Table 2
Mineral content (%), based on X-ray diffraction
. Fe20s3
Sample name SiO2 CaCOs hematite Others
Andamich-200 12 54 4 Dolomite 5
Andamich-211 20 30 6 Dolomite 5
Andamich -219 20 25 9 Dolomite 7
Table 3
Chemical composition of minerals of rocks of the Danian-Paleocene formations of Nakhchivan
Sample TiO: MnO Fe203 BaO SroO Cr20s3 Cl- YTi
Andamich-200 0.62 0.08 4.47 0.01 0.12 0.0101 0.02 30.28
Andamich-211 0.92 0.13 6.44 0.13 0.07 0.0201 0.06 18.31
Andamich-219 0.72 0.18 9.99 0.02 0.05 1.8901 0.08 14.77
Shahbuz-10 0.54 0.14 4.02 0.50 0.09 0.0087 0.01 12.73
Shahbuz-13 0.46 0.10 4.84 0.09 0.07 0.0003 0.03 4.79
Shahbuz-28 0.65 0.12 6.01 0.09 0.15 0.058 0.01 14.59
Shahbuz-31 1.28 0.11 7.96 0.02 0.08 0.01 0.01 12.66
Aza-302 0.15 0.10 0.99 0.03 0.15 0.003 0.01 40.12
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Fig. 2. Thermomagnetic analysis

The deposition dates and Paleocene in the
Andamich (NAR) sections have close average
values: k=0.5+10"°SI units; 1,=1.75+10° SI units.

Thermal cleaning gives similar results.
The natural residual magnetization of most
samples decreases at a temperature of 100-
150°C to an average of 0.8-0.7, and at tempera-
tures of 250-300°C to 0.4-0.2 of the initial val-
ue, while the directions remain the same, proba-
bly close to the direction of the primary magnet-
ization (Xpamog, 1967).

Thermomagnetic analysis. When samples
are heated to 600° inflexions in the Irs/liso
curves are detected (most often in the range
225-275°), which are not detected during reheat-
ing. After the first heating, there is no further
noticeable increase (lrs2/ls1=1.1-1.6 after the
first and second heating), indicating the increase
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in Irs after the first heating is associated with the
decay of titanomagnetite and the release of pure
magnetite (Bazhenov, 2002).

The inflection between 300 and 400°C is
not detected during further heating, which sug-
gests this relates to a phase or phases that are
not stable to heating. Irs decreases after the first
heating by 20-30%, indicating that the chemical
transformations occurring during heating are
oxidizing any newly generated or original iron
hydroxides during the heating cycles (Heslop,
Roberts, 2016). Some samples contain small
amounts of hematite with Curie temperatures
above 580°C. These samples, which belong to
the Upper Eocene deposits of Nakhchivan, are
from red-colored tuffaceous sandstones. Thus,
the stability to heating differs between the Eo-
cene and Paleocene rocks (Fig. 3).
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Fig. 3. Distribution of sediment rocks of the Paleocene Period

16



T.N.Kangarli et al. / Stratigraphy, petroleum sedimentology, geochemistry 2 /2025, 11-20; DOI: 10.35714/ggistrat20250200017

After cleaning of magnetizations, in the Aza
and Andamich sections, both normally and re-
versely magnetized rocks have near antipodal
directions (Fig. 3). This indicates the primary
nature of the magnetization and the low impact
of the secondary magnetization components af-
ter cleaning (Babayev vs b., 2016).

The Julfa, the Diza section, the Julfa section,
and Shahbuz areas were also explored, where
there is a more secure link to the geologic time-
scale providing sections that are currently com-
plete and well exposed. For the Paleocene—Lower
Eocene located in the Nakhchivan Autonomous
Republic, there are two magnetozones at Diza,
with the youngest magnetozone of normal polarity
corresponding to the Lower Eocene, and six mag-
netozones in the Paleocene: 3 zones of normal
polarity and 3 zones of reverse polarity. In the Jul-
fa River, this interval is represented by the Middle
and Upper Eocene. According to paleomagnetic
data, 4 magnetozones have been identified: 2
zones of normal polarity and 2 zones of reverse
polarity, with the latter magnetozone of normal
polarity corresponding to the Middle Eocene. The
Aza section is represented by 3 magnetozones: 2
of normal and 1 of reverse polarity (Fig. 5).

The Aza and Andamich sections are repre-
sented by the Danian tier, while the N zones are
distinguished by direct magnetization at the bot-
tom of the tier on the border with the upper
chalk (Heslop, Roberts, 2016). The power in
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section Aza is over 100 meters, and in section
Andamich, it is 80 meters. In the context of Aza
2R, zone 2N, and Andamich 3R — zone 2N,
there is a good convergence of poles of Azerbai-
jan with those of neighboring regions such as
Georgia, Armenia, Turkmenistan, and Tajikistan
(Fig. 4) (Fig. 4.1).
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Fig. 4.1. Paleomagnetic section of continental Paleogene sediments of Andamich section
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The direction of primary residual magneti-
zation in the studied rocks indicates a sharp dif-
ference between the direction of the Paleocene
and Eocene magnetic field and the modern field.
Comparing these data, the kinematic parameters
of the local and regional rotation of the entire
region were determined. During the Paleocene
epoch, the Diza section, located at the 34° paleo-
latitude, moved northwards at a velocity of
500430 km/year, equivalent to 3.0-3.1 cm/year.

The Diza block rotated 29° degrees clock-
wise, respectively, and the Aza part, located at
the 33° paleolatitude moved northwards at a ve-
locity of 600+£30 km/year, equivalent to 3.2-3.3
cm/year. The Aza block turned clockwise, re-
spectively, 200° back.

During the Eocene epoch (23 Ma), the Diza
section, located at a paleolatitude of 35°, shifted
northward by 5004300 km with a translational
motion rate of 2.3-2.5 cm/year.

The Diza section block rotated 34° coun-
terclockwise, while the Julfa section, at a
paleolatitude of 35° migrated northward by
5004+300 km at a translational motion rate of
2.3-2.5 cm/year. The Julfa section block rotat-
ed 19° counterclockwise.

During the Eocene (41 Ma), the Shahbuz
section located at a paleolatitude of 34°, moved
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northward by 500+30 km at a translational mo-
tion rate of 2.4-2.5 cm/year.

Conclusions

The paper presents the results of studying
Paleogene deposits in the Nakhchivan Autono-
mous Republic, horizontal movements of the
Earth's crust, and the solution to the problem.
Paleomagnetic studies were carried out on two
sections—Aza and Andamich—and Paleogene
deposits were also studied. Initially, the kine-
matic parameters and horizontal movements of
the blocks were determined based on paleomag-
netic data. The results of paleomagnetic studies
conducted on the territory of the Nakhchivan
Autonomous Republic were discussed on rocks
of the Paleogene age. Similar results were ob-
tained in the characterization of the Iy-
components: clays and fine-grained sandstones
are more stable, coarse-grained rocks are meta-
stable, coarse-grained sandstones, marls, silt-
stones, etc. are metastable. During magnetic pu-
rification, permanent magnetization components
are isolated, which have on average the same
directions as the pre-folded magnetization de-
termined by the cross-sectional method. This
indicates the predominance of the stable In-
component in the studied rocks.
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MAJIEOMATHUTHOE UCCJIEJOBAHME PA3PE30B AHJIAMUY, A3A U JJU3A
(HAXYBIBAH, A3BEPBATJI’KAH)

Kenrepau T.H., Baruposa A.A., HoBpy30B 3.A.
Munucmepcmeo nHayku u obpazosanus Azepoaiioxncanckoul Pecnyonuku,
Hucmumym eeonozuu u ceogpusuxu, Azepbaiioxcan
AZ1073, Baxy, npocn. I' [locasuoda, 119: tkangarli@gmail.com,
arzu-bagirova2013@yandex.ru, znovruz@yahoo.com

Pe3rome. B cratbe NpUBOJATCS pe3yJIbTaThl M3YUEHUS MAJIEOT€HOBBIX OTJIOXKEHUN Ha TeppuTopun HaxubiBaHCKOMN
ABTOHOMHO# Peciry0nmkn, TOpU30HTAIBHBIX IBM)KEHUI 36MHOI KOPHI M IyTH pemieHns mpobiaemsl. Ha nByx paspesax,
Azan AH}laMI/I‘I, ObLIN TIPOBCIACHBI MAJICOMArHUTHBIC UCCIIEAOBAHUA U U3YYCHBI IMaJICOTCHOBBIC OTJIOXKCHUA. HepBOHa—
YaJIbHO HAa OCHOBEC IMAJICOMArHUTHBIX HJAHHBIX ObLIH OINPECACIICHBI KHHEMATUYCCKHUE MTAapaMETPbl U TOPU3OHTAJIBHBIC T1€-
pemerenus 0okoB. OOcysK/ieHHe pe3ysIbTaToB NaJ€OMAarHUTHBIX HCCIIEOBaHUH, IPOBEJACHHBIX Ha TeppuTopun Hax-
YBIBAaHCKOW ABTOHOMHOM Pecry0imky, MpoBOAMIOCH Ha TOPHBIX IOPOJIax IaJeoreHOBOTO BO3pacTa.

AHAIIOTUYHBIC PE3YJIBTAThl OBLUTH MMOTyYCHBI MPH XapAaKTEPUCTHKE KOMIIOHCHTOB In: TJIMHBI, MEIKO3EPHUCTHIC TIEC-
YaHUKH OoJjiee CTaOMIIBHBI, 00Jiee KPYITHO3EPHUCTHIE OPOAbI METACTAOMIIBHBI, @ KPYITHO3EPHUCTBIE TIECYaHUKH, Mepre-
JIU, QJIEBPOJIUTHI U T.J]. HECTAOIIBHEI.

Bo BpeMsi MarHUTHOH OYHCTKH (DUKCHUPOBAHHBIC KOMIIOHCHTHI HaMarHUYEHHOCTH H30JHPYIOTCS. B cpemHeM mx
HampasJICHUE COBIIAACT C HAIPABJIICHUEM HAMArHUYCHHOCTH, ONIPEACTIAEMBIM METOJIOM MOMIEPEYHOI'0 CCUCHUA.

Ha paspe3ax HaOmomaeTcsi peryJsipHOe depeloBaHUE MOPOJ ¢ MPSAMOM W OOpaTHON HaMarHWYeHHOCTHIO. [locie
BpEMEHHOW M TEMIIEPATypPHOH OYMCTKH, a TAKXKe TIONIEPEMEHHON MarHUTHOM OYMCTKY Ha pa3pe3ax A3a U AHZaMHu4 Kak
HETIOCPEICTBEHHO, TaKk M 00paTHO HAMarHWYCHHBIE TIOPOABI NMEIOT OJMHAKOBOE HampaBieHHe. Bee 3To ykaspiBaeT Ha
CHHXPOHHOCTH [1° ¥ OTCYTCTBHE KOMIIOHCHTOB BTOPUYHOTO HAMarHUIMWBaHU B Iy mociie O4ncTKY.
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AXTyaJIbHOCTh ¥ B)KHOCTH IIPOBOANMBIX HaJICOMArHUTHBIX MCCIIEIOBAaHUN TaKXKe MOATBEPKIACTCS TEM, YTO TOJILKO
C TIOMOIIBIO 3TOTO METOAA MOXKHO OIPEAEINUTH MAJCOTEKTOHNYECKOE TI0JIOKEHUE U KOJIMYECTBEHHO OLICHUTH BpalleHUEe
OJTHUX I'€0JIOTHYECKUX CTPYKTYP OTHOCHTENILHO IPYTHX.

Kniouesvte cnoea: masHumnas 80CnpuuMyu8ocms, cmpamuepaguueckoe noopasoenetue, 2e0a020-2e0QusuyecKuil
aHanus opoyoaocKko2o CUHKIUHOPUA, paspesvl AHOoamuy, nareoyex

ONDOMIC, AZA VO DiZO KOSILISLORININ PALEOMAQNIT TODQIQATI
(NAXCIVAN, AZORBAYCAN)

Kangarli T.N., Bagirova A.9., Novruzov Z.A.
Azorbaycan Respublikast Eim va Tohsil Nazirliyi,
Geologiya Vo Geofizika Institutu, Azarbaycan
AZ1073, Baki, H. Cavid pr., 119: tkangarli@gmail.com,
arzu-bagirova2013@yandex.ru, znovruz@yahoo.com

Xiilasa. Magalods Naxgivan Muxtar Respublikasi orazisinds Paleogen ¢okiintiilarinin, yer qabigimin iifiiqi horakat-
lorinin vo problemin halli yollarinin dyranilmasinin naticalori taqdim olunur. Iki hissads, Aza vo ©ndomig, paleomagnit
todqiqatlar1 aparildi vo paleogen ¢okiintiilori aragdirildi. ©vvalco paleomagnit molumatlar osasinda kinematik para-
metrlor vo bloklarin iifiiqi horokstlori miiayyan edilmisdir. Nax¢ivan Muxtar Respublikasi orazisinds aparilan paleo-
maqnit todqgiqatlarinin noticslorinin miizakirasi Paleogen dovriine aid qayalarda aparilib.

In komponentlorinin xarakteristikasinda oxsar naticalor olds edilmisdir: gillor, inco donali qumdaglar1 daha sabitdir,
gaba donoali siixurlar metastabil, gaba donali qumdaslari, marmarlor, lil daslar1 vo s. geyri-sabitdir.

Magnit tomizlonmasi zaman1 maqnitlogsmoanin sabit komponentlori tocrid olunur. Orta hesabla, onlarin istiqgamati
kosismo metodu ilo tayin olunan magnitlogms istigamati ilo tist-tisto diisiir.

Kasilislordo birbasa vo tors magnitlosmo ilo siixurlarin miintozom doyismoasi miisahido olunur. Miivaqgati Vo
temperatur tomizlanmasindan, homginin Aza vo ©ndomig¢ kasilislorindaki alternativ magnit tomizlonmasindoan sonra
hom birbaga, hom da geri magnitlonmis siixurlar eyni istiqgamots malikdir. Biitiin bunlar I,° sinxronlugunu va tomizlon-
dikdoan sonra Ip-da ikincil magnitlosmo komponentlorinin olmamasini gostarir.

Paleomagnit todgiqatlarinin aktualligi va shomiyyati yalniz bu metodla paleotektonik mdvgenin miiayysn edils
bilmasi va bazi geoloji strukturlarin digarlarina nishstan firlanmasinin kamiyyatca giymatlondirilmasi ilo tasdiglanir.

Agar sozlor: Maqnit hassashigi, stratigrafik béolgii, Ordubad sinklinoriumunun geoloji-geofiziki tohlili, Ondamig
kKasilislori, Paleosen dovrii
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MINGACHEVIR FINDSPOTS OF THE PLEISTOCENE VERTEBRATE FAUNA AND
PALAEOLITHIC SITES OF HOMINID: GEOSITE OF THE
GLOBAL NATURAL-HISTORICAL HERITAGE (NORTH-WEST AZERBAIJAN)

Eybatov T.M.*!, Zeynalov A.A.»2, Kangarli T.N.3, Rashidov T.M.3

“IMinistry of Science and Education of the Republic of Azerbaijan,
Museum of Natural History, Azerbaijan
17, Lermontov Street, Baku, AZ1006: t_eybatov@mail.ru
2Azerbaijan National Academy of Sciences,
Institute of Archaeology and Anthropology, Azerbaijan
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3Ministry of Science and Education of the Republic of Azerbaijan,
Institute of Geology and Geophysics, Azerbaijan
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Summary. The paper deals with results of study of the fossil vertebrates and the Lower Palaeolithic sites located in the
West Azerbaijan. In Jeyranchol steppe and vicinity of Mingachevir reservoir the richest burials of vertebrates in combina-
tion with the Lower Palaeolithic sites of the Absheronian-Bakuvian time had been discovered. The sites of the fossil verte-
bral fauna such like Eldar, Gushguna and Bozdagh-Garaja, are rightfully evaluated as the unique geological monuments
(geosites). The history of discovery and study of the described geosites and the Lower Palaeolithic sites is given as well.
The detailed analysis of the fossil fauna made it possible to identify the Pleistocene mammalian species exclusive for the
Caucasus. There are data regarding the paleogeographic environments of the Miocene-Pleistocene in the South Caucasus
eastern part as well as the data regarding the geologic-geomorphological situation in the area of Lower Palaeolithic site
Garaja. The possible time frames (Bakuvian time, 0.5-0.4 Ma) of the archaeological site forming are defined on the base of
analysis of geologic setting and paleofauna remains. The analysis of archaeological materials is given. The integrated stud-
ies of the fossil fauna findspots and the Lower Palaeolithic archaeological sites had allowed reconstructing the paleogeo-
graphic conditions of habitat of the fossil fauna and early hominids during the Miocene-Pleistocene. As concluded from
the studies, the surroundings of Mingachevir water reservoir represent the unique (over 100 km) “graveyard” of fossil ver-
tebrates and the concentration of the Lower Palaeolithic archaeological sites.

Keywords: Mingachevir reservoir, geosite, vertebrate fauna, Azykh, Garaja, Guruchay culture

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction In the region, the active palaeozoologic explo-

The territory of Azerbaijan, especially the
western regions, is rich with findspots of the
various types of the Miocene-Pleistocene verte-
brates (the findspots Eldar, Gushguna, Bozdagh,
Hojashen, Guzguntapa, Palantoken, Kud-
barekdagh, etc.). There are also Palaeolithic
sites demonstrating all stages of the Early Stone
Age since the Lower Palaeolithic Oldowan
(Guruchay culture) to the Upper Palaeolithic
(the caves Azykh, Taghlar, Gazma, Dashsalakh-
li and Damjili, as well as the open sites
Gadirdere, Shishguzey, Gayali, the Jeyranchol
group of sites, etc.) (Fig. 1).

rations of findspots containing the fossil remains
of the vertebrates in the Miocene-Pleistocene
coastal-marine and continental sedimentary series
were carried out at different years (Burchak-
Abramovich, 1950, 1952, 1954; Burchak-
Abramovich and Akhundov, 1960; Hajiyev, 1959,
1996, 1999; Jafarova, 1961; Dombrovsky, 1914;
Dubrovo and Burchak-Abramovich, 1984; Leb-
edeva, 1971; Bogachov, 1933, 1938; Eybatov et
al., 2019; Hajiyev, 1959) . As a result of these
studies, the rich osteological material had been
collected especially within Eldar, Bozdagh and
Gushguna findspots. At the same time, it was de-
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termined that the region of study is the richest
place in the Caucasus where the remains of the
Pleistocene vertebrates of family Elephantidae
(Bogachov, 1933, 1938; Eybatov et al., 2019;
Novruzov et al., 2024). Besides it, in 1960
Burchak-Abramovich, N.I. and Akhundov, F.M.
had discovered the giant camel in the Upper Ab-
sheronian sediments of Bozdagh (Burchak-
Abramovich and Akhundov, 1960). That was the
find of the most ancient giant camel on the territo-
ry of the former USSR.

At the same time, the searching and study of
the Lower Palaeolithic archaeological sites were
carried out by (Jafarov, 1999; Mansurov, 2020;
Zeynalov, 2016; Huseynov, 2010). For several
decades, the very early testimony of the South
Caucasus settlement by early hominids was the
cave Azykh in Azerbaijan. Here the lower layers
VII-X contained the local culture Oldowan, de-
fined as Guruchay culture of 1.2 Ma (Huseynov,
1979, 2010) The similar stone tools had been
found in Dagestan (Amirkhanov 2013) and with-
in Taman Peninsula in the North-West Caucasus
(Kulakov, 2018). All these argue for settlement

of the Caucasus uplands and foothill parts by the
early representatives of genus Homo about 2 Ma
ago. Back at that time the Caucasus uplands and
foothill parts could be included in the single zone
of accessible land between the Absheronian basin
of the Caspian Sea and the Gurian basin of the
Black Sea (Derevianko, 2009, 2015).

Currently, there are enough evidences con-
firming the present hypothesis and transformed
into the science fact. In particular, these are the
Lower Palaeolithic archaeological sites in the
South Caucasus in Azerbaijan and Georgia
(Azykh and Dmanisi accordingly), in Dagestan
(Aynikab 1, Mukhkay 1 and 2, Rubas 1) and on
the Taman Peninsula (Bogatyri / Sinyaya Bal-
ka, Rodniki 1 and 2, Kermek, Tsimbal)
(Huseynov, 2010; Nioradze and Nioradze,
2011; Derevianko et at., 2012; Amirkhanov,
2016; Iemuuckuit u Kulakov, 2007; Kulakov
et al., 2017; Shchelinsky et al., 2010). Judging
by the finds in Dmanisi, the Oldowan industry
bearers in the Caucasus were the Homo er-
gaster-Homo erectus (Vekua et al.,, 2011;
Derevianko, 2009, 2015).

GEORGIA

ARMENIA

RUSSIA

Caspian Sea

AZERBAIJAN
Baku city

Caspian Sea

Fig. 1. Location map of fossil vertebrate fauna findspots and Paleolithic archeological sites in Azerbaijan and nearby
Oldovan Sites. Dash-line rectangle indicates the region of studies at Mingachevir Water Reservoir

Findspots: El — Eldar; Bz — Bozdagh; Hj — Hojashen; Gsh — Gushguna; Pl — Palantoken; Gr — Garaja; Shm — Shamkir, Kd —
Kudbarekdagh. Archeological sites: (1) — the cave Dashsalakhli and grotto Damijili, Gadirdere, Shishguzey, Gayali, (2) — the
Jeyranchol group of sites, (3) — the grotto Zar, (4) — the caves Azykh and Taghlar, (5) — Garaja, (6) — the grotto Khorgaya and
Jymjymakh, (7) — the cave Buzeir, (8) — the cave Gazma, (9) — Dmanisi, (10) — Oldowan sites of the Central Dagestan

22



T.M.Eybatov et al. / Stratigraphy, petroleum sedimentology, geochemistry 2 /2025, 21-36; DOI: 10.35714/ggistrat20250200018

At the beginning of the current century, the
systematic paleozoologic and archaeological
studies had been started alongshore of Minga-
chevir water reservoir. They allowed identifying
the unique Bozdagh-Garaja findspot with rich
finds of bone remains of various vertebrates as
well as the richest collection of the Lower Pal-
aeolithic industry identified within the relatively
small area in the Pleistocene layers (Fig. 2).

Burials of the ancient vertebrates

Eldar findspot of the Upper Sarmatian verte-
brates (Hipparion fauna) had been discovered in
the 10" of the last century (Burchak-
Abramovich,  1950;  Derevianko,  2009;
Derevyanko et al., 2012; Derevianko, 2015) in
the right bank of Gabirri River (lori River) on the
slopes of Ellyar-Oyugu ridge. The findspot is
distinguished by exceptional richness of finds of
the fossil bones of the hipparion, chalicotheres,
hyena, gazelle, proboscideans, seal, turtle and
various aves (Dubrovo and  Burchak-
Abramovich, 1984). It had been established that
the formation of typical Hipparion fauna in
Azerbaijan falls on the cusp of the Middle and
Upper Sarmatian. At that time, the major geolog-
ical events had occurred in the Caucasus that
changed the paleogeographic environment. Due
to the regression of Black and Caspian seas, the
Caucasus Island had connected to the Western
Asian land via the formed Dzirul isthmus. The

Hipparion fauna had used that formed isthmus to
enter the Caucasus. At the early stages of that
invasion (the Middle Sarmatian beginning),
when the anchitheres coexisted with the early
hipparions, transitional complex of mammals
was formed. Gradually, the replacement of other
genera took place with formation of core of the
new theriocomplex. It is testified by the mamma-
lian bones’ findspots in Iran and especially Tur-
key where one can trace how entirely Anchither-
ium fauna transits into mixed one, and later is
replaced with Hipparion fauna within the Parate-
thys sediments of the different age.
Bozdagh-Garaja findspot of the mammals
from the Absheronian and Bakuvian sediments of
the Pleistocene. The paleozoologic studies were
carried out by the employees of the Natural-
Historical Museum of Azerbaijan National
Academy of Sciences. In the course of some field
expeditions they had identified the numerous re-
mains of the proboscideans, deer, horses, bulls
and rhinoceros in the Lower Pleistocene layers
eroded by the shoal waters of the reservoir.
Gushguna findspot of the Upper Pliocene-
Pleistocene mammals is corresponded to the sed-
iments of Akchagilian (marine facies) and Abshe-
ronian (continental facies) regiostages in Kura and
Gabirri interfluve. That transitional (from Hippar-
ion to Equidae) fauna was characterized by the
coexistence of hipparion (tridactyl horses) and a
primitive monodactyl horses — Equus stenonis.

Fig. 2. Location of Bozdagh and Garaja findspots, and bay #5 alongshore of Mingachevir wa-
ter reservoir (GoogleEarth image)
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Among the other species of vertebral fauna the
eggshells of ostriches, beaver-trogontherium,
flat-fronted (Elephas planifrons) and southern
elephants (Archidiskodon meridionalis), the
Etruscan bears (Ursus etruscus), gazelles, an-
cient camels of Paracamelus genus, some spe-
cies of rhinoceros, including Elasmotherium de-
serve mention. The skull belonging to a new
genus and species of bulls (Adjiderebos gen.
nov., Adjiderebos cantabiles sp. nov.), found in
Gushguna findspot, also represents a special in-
terest (Burchak-Abramovich, 1954).

Shamkir findspot of the Upper Pliocene —
Pleistocene mammals. In 2012-2013 in the area
of Shamkir water reservoir the fragments of
lower jaw of E. stenonis and the molar (Pm*) of
the A. meridionalis had been discovered.

In 2000, the remains of three skulls, the
southern elephant skeleton, and the fragments of
deer antlers had been discovered in the Abshe-
ronian sediments (Pleistocene) of the northern
foothill of Bozdagh Ridge. Next year it was
possible to unearth nearly complete skull of the
southern elephant without the lower jaw (Fig.
3). It had been determined that the found skull
belonged to the adult specimen of the southern
elephant with the second molar tooth of the up-
per jaw (molar M?) and started replacement for
the third molar tooth of the upper jaw (M?). The
molar measurements had showed that they be-
long to the late form the A. meridionalis with
signs of the steppe mammoth (Mammuthus tro-
gontherii), i.e. the find belongs to a transitional
form of proboscideans.

Fig. 3. Skull of the Archidiskodon meridionalis

Since 2012, along the northern slopes of
Bozdagh and Garaja ridges, there had been dis-
covered a great accumulation of the fossil re-
mains of large mammals (proboscideans, deers,
horses and rhinoceros). In 2015 at the beach of
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bay #5 (see Fig. 2) (sediments of Bakuvian re-
giostage of the northern slope of Garaja Ridge)
a big fragment of the elephant skull with molar
teeth had been excavated. The skull of Rhinoc-
eros Diceros merki without the lower jaw had
been found and unearthed from the sandstone 80
m north of the elephants’ skull. Besides it, the
various materials had been collected on bone
remains of the postcranial skeleton of the rhi-
noceros, bull, horse, noble deer and fragments
of plates of teeth of the southern elephant.

M? morals of the elephant have narrow
crown and well distinguished medial sinuses
(Fig. 4). These sings (as well as other teeth prop-
erties — frequency of plates, length of a plate,
enamel thickness) allow considering the finds as
of the forest elephant Palaeoloxodon antiquus
(first indicated in the territory of Azerbaijan).

Fig. 4. Isolated upper tooth of Palaeoloxodon
antiques from the site Garaja

When studying the incomplete skull of rhi-
noceros, the morphological and morphometric
characteristics of the teeth had allowed approx-
imately classifying it as Stephanorhinus cf.
hundsheimensis (Fig. 5).

In 2017-2019, on the northern slops of the
Bozdag ridge, the following fossils had been
found in Absheronian sediments: (1) — incom-
plete skull of a southern elephant A. merid-
ionalis meridionalis with teeth transition from
M! to M? (Fig. 6); (2) — isolated mammoth
teeth; (3) — complete skull of rhinoceros with
lower jaw (Fig. 7); (4) — separate fragments of
Equus sp., Cervidae gen ind.

It had been found that according to feature
complex of various teeth change dp*, M?!, M?,
M3, the teeth of the Late Pliocene elephants
from Bozdagh are similar to those of typical
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Archidiskodon meridionalis meridionalis, spe-
cific to the Late Villafranchian age of the Eu-
rope and the West Siberia.

Fig. 5. Rhinoceros Stephanorhinus hundsheimensis from
the Bakuvian sediments of Garaja site:

A place of finding; B teeth of the left quadrant of the up-
per jaw; C upper jaw fragment

Slightly northward, next to the mammoth
skull, a fragment of antler belonging to Prae-
megaceros (the ancestor of extinct giant deer)
had been found (Fig. 7).

The carried out studies had shown that Rhi-
noceros Diceros merki from Bozdagh (Stepha-
norhinus hundsheimensis) (Fig. 8) is the type-

form for the Late Villafranchian Early Galerian
of the Western Europe (analogues of Taman
faunistic complex). Currently the stratigraphic
distribution of this taxon in the Eastern Europe
is unclear due to a fragmentary nature of earlier-
defined finds of the Early Pleistocene rhinocer-
0s within the present territory.

Fig. 6. The fragment of skull of the Archidiskodon merid-
ionalis meridionalis (Bozdagh site)

Fig. 7. The antler of the ancestor giant deer Praemegaceros
verticornis

In 2021, within Garaja area, the rich mate-
rial on large mammals (elephants, rhinoceros,
horses, bulls and possibly buffaloes, noble and
giant deer (Fig. 9), a large fragment of the for-
est elephant’s skull (Fig. 10), as well as very
large fragment of tusk of more than 2 m long,
also typical for the forest elephant, had been
discovered and collected (Fig. 11). Besides it, a
skull fragment of a large bovid had been exca-
vated (Fig. 12). After restoration it had hap-
pened to be the buffalo (Bubalus sp.), very
similar to modern Asian buffalos. Also, nu-
merous bone fragments of bulls (Bos sp.) were
excavated there for the first time (Figs 13, 14).

Finally, in the summer of 2022, a distal
fragment of a giant deer’s metapodium had been
discovered in Garaja place on a flooded beach.
It was the very first discovery of such kind with-
in Mingachevir habitat area.
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Fig. 9. A — The fragment of elephant teeth; B — deer ant-  Fig. 10. Large fragment of skull with teeth Elephas an-
lers and C — knee joint (fragments) tiquus): A The process of excavation of the forest ele-
phant’s skull; B skull side-view; C dental surface top-view
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Fig. 11. The forest elephant’s tusk (Paleoloxodon an-
tiquus)

Fig. 12. Excavation of a bull skull’s fragment (field expe-
dition of 2018)

Fig. 13. A Astragali of large bulls (Bos sp.); B possibly
the buffalo (Bubalus sp.)

Also a lot of tree remains had been found in
Bozdagh and Garaja.

Along with the abundance of animal bone
remains, the territory of Mingachevir habitat
area is characterized by a great number of vari-
ous species of the Pleistocene flora as the petri-
fied trunks of large and small trees and shrubs.

This testifies to existence in a given period of
the wild animals’ habitat of the region as semi-
open landscapes of the forest-steppe type char-
acterized with predominantly steppe areas alter-
nating with tree and shrubbery vegetation.

Fig. 14. Fragments of horns and lower jaw of the bos
(Bos sp.)

Palaeolithic findspots

Since 2012, along with the paleozoologic
studies, the archaeological excavations were
carried out by employees of the Institute of
Archaeology, Ethnography and Anthropology
of Azerbaijan National Academy of Sciences
at the Mingachevir geosite. In the same year,
the Lower Palaeolithic site Garaja had been
discovered (Zeynalov et al., 2013). It locates
in the south cost of Mingachevir water reser-
voir, at Bozdagh Ridge piedmont, south-
eastward of Garaja Mountain and 30 m above
the sea level (see Fig. 1).

In the time following, some more sites had
been discovered around the periphery of reser-
voir. Sometimes the distance between each of
the discovered sites was some kilometres. Most
probably, all these sites define the habitat area
of Homo erectus, with the main site based in
Garaja, where more than 450 closely located
artefacts had been found. Without any doubt,
such similar habitat areas of the primitive man
existed on the banks of Kura River, which are
now hidden under the waters of Mingachevir
water reservoir, built in the 1950s.

At Garaja main site, two levels of palaeo-
lithic finds had been localized at different stages
of the continental deposits, subsequently over-
lapped by the marine sediments of the ancient
Caspian Sea (Fig. 15, 16).
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Fig. 15. The site Garaja. Two levels of the highest concentration of archaeological and
paleontological material: (1) lower continental sediments: the ancient level of the artefacts,
(2) upper continental sediments: the upper level of the artefacts. The colour dots mark the
most valuable finds (for reference see Fig. 2)
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- -
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Fig. 16. The site Garaja. The sediments stratigraphy
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At the piedmont, approximately 100-120
meters from the water’s edge there is the lower
series of the marine sediments. In the upper part
of this series there is a thick bed of pink volcan-
ic ash. Above it there is a series of continental
sediments of 34-35 meters thickness. The lower
level of finds is corresponded to this series.

To determine the age of sediments enclos-
ing the rock artefacts from the site Garaja the
absolute dating had been performed using the
luminescent method. The absolutes date ob-
tained for the first time for the Bakuvian sedi-
ments, show that the early settlement of the site
territory took place approximately 445-460 kyr
and connected with the carriers of the middle
acheulian industries. This is the second half of
the Marine Isotope Stage 12 and the late Baku-
vian transgression of the Caspian Sea when
there existed the forested multi-arm delta of pro-
to-Kura River and the forest-steppe landscapes
prevailed in the interfluve area. The second
stage falls to the interval of 380-370 kyr and
related with the late acheulian industries.

The collection of the lower level of finds is
mainly consisted of the hand axes and chop-
pers. Alongside these finds a unique tool had
been found — the cleaver. The tool is made on a
large chip of the oval pebble of the fine-
grained banded rock of the brownish-grey col-
our (21.0 x 9.9 x 3.9-cm in size) (Fig. 17). The
dorsal surface of the chip is completely cov-
ered with a cortical surface of pebbles. The dis-
tal edge of the chip — the cleaver blade — repre-
sents a natural sharp edge formed by the joint
of dorsal and ventral surfaces. This distal edge

remained unprocessed and has only small voids
— utilization (?). The proximal edge of the chip
on dorsal carries the remnants of impact sur-
face prepared by large and medium chips to
remove the chip-blank itself. Subsequently, the
same impact surface had been used to refine of
the impact hillock of a chip by small chips and
different-sized multirow retouch. The lateral
edges of the chip on the ventral surface had been
carefully processed to give them straight, subpar-
allel outline. Depending on the edges morpholo-
gy, they were subjected to different treatment
processes. Apparently, the ancient master aimed
to gain maximally from success enough pebble
chip under minimal costs for tool processing. The
right edge of the chip is more straight, less pro-
cessed and carefully retouched. At that time more
massive left edge was almost all overwhelmed
with large and small chips and retouched, but
still, the master had to put two chips on a dorsal
pebble surface for their straightening.

For the first time ever for the Acheulian cul-
ture in the Caucasus the tool of that kind with
probable African roots had been found within
Garaja findspot (Kulakov and Zeynalov, 2014).
The chronological position of this tool is not yet
clear, but its presence once again shows the
multi-time and complex structure of Acheulian
culture in the Caucasus. It seems that Caucasus
during Acheulian, alike the south of France and
Spain, represented one of zones of contacts and
crossroads on the way of settlement to the North
Eurasia of the Acheulian and earlier industries
different in time and genesis.

Fig. 17. Flake cleaver: A — graphic drawing; B — photo image
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The earlier described upper jaw of the
southern elephant (Archidiskodon meridionalis)
with teeth had been also found in the lower con-
tinental series. Besides is, the series is rich with
numerous ferruginized petrified remains trunks
to 0.7 m across and up to 3-4 m in length. Up
the section, there is a series of marine sediments
with thickness of approximately 17 m. It is al-
ternated by the next 40 m continental series of
complicated structure. This series is mainly rep-
resented by the grey sand sequence with single
interlayers of pebbles and rare tree remains. The
character of their bedding indicates that they
belong to stages of territory evolution and they
are separated from each other by some strong
erosion processes. The upper level of the finds
with a gap of 15-20 meters is corresponded to
this series (ldrisov et al., 2016).

In the upper level, along with choppers and
beautifully designed hand axes (Figs 18, 19), the
La Quina-type scraper on a large lithic flake had
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been found. On the same level, alongside with
ferruginized trees, the bones of red deer, bull
and the skull of Rhinoceros Diceros merki (see
above) had been found as well.

The category of roughly-cutting tools is the
richest one in collection of the lower and middle
levels. Here, along with the subcategory of vari-
ous choppers, there is a special subcategory of
tools provisionally called “hammer-stones”. As
a rule, those tools had been made from round-
shaped fine-grained pebbles divided nearly into
two halves. The treated edge, obtained in that
manner, was carefully processing by chips and
retouch all-round. The natural nodular surface
had preserved at the heel that provided comfort-
able handy gripe. The working surface of the
tool, set off against the heel, had been formed
by large and small chips and retouch all-round
the tool. The work edge of the tool has the utili-
zation retouch traces nearly around the entire
periphery (Fig. 20).
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Fig. 19. Hand axes from the site Garaja: A graphic drawing; B photo image
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Fig. 20. Truncated pebbles from the site Garaja: A graphic drawing; B photo image

Among the choppers of Garaja industry,
there are very large double-sides choppers made
of very big pebble and weighing more than 3 kg.
For the first time such kind of tool had been dis-
covered in the lower layers of the case Azykh in
Garabagh. They provided a basis for separating a
new archeological culture — Guruchay. The large
two-handed choppers up to 4,0-4,5 kg just were
one of the criterion to separate a new culture.
Huseynov M.M. had called those two-handed
choppers as “gigantolithes”. He was first who
introduced into scholarly discourse the phrase
“Guruchay culture” and the term “two-handed
chopper-gigantolith” (Huseynov, 1979). Decades
later, the mentioned culture founding form of
“Guruchay cutlture” had been found not only in
Garaja (Zeynalov, 2018), 300 km north of the
cave Azykh but within the Lower Paleolithic
man sites in the Central Dagestan (Amirkhanov,
2013), Taman peninsula (Kulakov, 2018), far
beyond Azykh (Zeynalov and Zeynalova, 2018).

Currently, approximately 10 artefacts of such
kind have been found on the shore of Mingachevir
water reservoir. Some of these tools had been dis-
covered at Garaja site directly. One of the tools

had been made of large pebble 18,5x12,0x12,0-
cm in size. The working edge, overlapping the
lateral face, had been decorated by the large chips
on the upper part of the tool (Fig. 21).

Some more tools had been found 5-6 km
west of Garaja, at “Bozdag-1" archaeological
site of findings. The chopper-gigantolith had
been made by the same method as the previous
one and of the same weight — over 3 kg. The
tool is 18,0x18,0x8,0 cm in size. The chopper is
double-sided. The working edge is decorated
with large chips, resulting in a zigzag cutting
edge. The natural crust had preserved over the
rest surface of the tool.

One more two-handed chopper-gigantolith
somewhat differs from two previous both in
decoration technique and by weight. The dou-
ble-sided chopper had been made using the
large pebble (24,5x1,09x8,0 cm in size) of the
subtriangular shape of dark grey colour. The
tool weight is over 4 kg and very rounded. The
working edge is decorated by large chips all-
round taking 2/3 of the pebble. The natural crust
had preserved on end-face and both sides of the
pebble not touched by decoration (Fig. 22).
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Fig. 21. Two-handed chopper-gigantolith from the site Garaja: A graphic drawing; B photo image
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Fig. 22. Two-handed chopper-gigantolith from the site Bozdagh-1: A graphic drawing; B photo image

Some of the new-discovered choppers-
gigantolithes do not meet all criteria of giganto-
lithes from the cave Azykh. In particular, there
are differences in the raw materials and the
working edge finishing. At the same time, all the
artefacts had been made using the large pebbles.
Their utilisation proposes the usage of both
hands not only in the context of tool’s weight
but also its decoration when a vast surface keeps
a smooth crusty face for easy handy gripe.

The discovery of new Lower Paleolithic
sites in Azerbaijan, as well as in other regions
of the Caucasus, says for the multi-vector
routes of migration of the ancient populations
of hominids to the Caucasus and Fore-Caucasus
during the Lower Pleistocene. One of these
routes was transition via the cave Azykh, Gara-
ja on Kura River coast and further north to Da-
gestan group of the Lower Paleolithic sites.

Conclusion

Results of the multi-year research show that
within the eastern part of the South Caucasus the
paleogeographic environments of the Miocene-
Pleistocene stage differed significantly from the
modern ones. The found bone remains of the ver-
tebrates as well as the abundance of remains of
trunks of big and small trees and shrubs testify
the domination of the semi-open landscapes of
the forest-steppe type predominantly steppe areas,
alternating with tree and shrubbery vegetation.

As a result of the carried out research it has
been established that the area of Mingachevir wa-
ter reservoir is the globally unique (over 100 km)
cemetery of the vertebrate fossils. Besides it, this
is the only place within the Caucasus where the
remains of three species of the Pleistocene mam-
mals of Elephantidae had been found.
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The discovery of the Early Paleolithic sites
in the Caucasus, including the recent ones in
Azerbaijan, argues for the multi-vector migra-
tion routes of the ancient populations of homi-
nids. The collected scientific content allows
suggesting that after entering the Caucasus ap-
proximately 2 Ma the early hominids moved
northward in two ways at the least archaeologi-
cal material suggests that, having penetrated
into the Caucasus about 2 million years ago, the
oldest hominids migrated further northwards in
two directions, at least. One way was directly
towards Azykh and then due north via Garaja
and then towards Dagestan group of the Lower
Paleolithic sites. Another one migration ran to
Dmanisi and also further north. It must be kept
in mind that in Lower Pleistocene the Greater
Caucasus range was forming and the steppe,
forest-steppe and savanna landscapes prevailed
in region.

The exclusive material based on the latest
research outcomes had been firstly reported at
the Conference “Ponto-Caspian Stratigraphy
and Geochronology” (Tehran, Iran) and
aroused great interest among the event partici-
pants. Considering the uniqueness of findspots
of the Upper Miocene-Pleistocene vertebrate
fauna in area of Mingachevir water reservoir
and their eligibility for UNESCO and ProGeo,
it is advisable to address the matter of granting
region the status of the global geopark.
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Pe3rome. Ctatbsi OCBSIIEHA PE3YNIbTaTaM HCCIIEAOBAHNS MCKOIAEMbIX MO3BOHOYHBIX M PAHHETIAIICONIUTHYECKUX Me-
CTOHAXOXKJCHUH, paCIIOIOKCHHBIX Ha 3amajne AsepOaimkana. B J[elipaH4enbCKOW CTEIH M B OKPECTHOCTSIX MUHTSIe-
BHUPCKOTO BOJOXPAaHWIHIIA OOHApY>KEHBI OoraTeiiine 3aXOpOHEHHs MO3BOHOYHBIX B COUCTAHWH C paHHENAJICOIUTHYC-
CKHUMH MECTOHAXO0XXJCHHAMH a0IIepOH-0aKMHCKOTO BPEMEHH. TaKkne MECTOHaXO0XICHHS NCKOMAaeMOH MTO3BOHOYHOH (ay-
HBI Kak Dfbaapckoe, ['ymrynunckoe, bo3nar-I'apakuHckoe, o NMpaBy OIEHEHB! KaK YHHUKAJIbHbIE TEOJOTHYECKHE Ma-
MSATHHKH (reocaiiTel). OnuckIBaeTCS UCTOPHS OTKPBITHS M UCCIIEIOBAHUSI ONMCHIBAEMBIX T€OCAUTOB M PaHHENAICOIUTHYE-
CKUX MECTOHaxOkJeHHH. JleTanbHbIi aHamM3 UCKoNaeMoil (hayHbI TI03BOJIUI BBISIBUTH SKCKIIIO3MBHBIE Tt KaBKkasza BUIIbI
IUIEHCTOLICHOBBIX MIICKONHTAOMINX. [IpHBOIATCS AaHHBIE 10 ManeoreorpadMyeckuM yCIOBHSIM MHOIICH-TUICHCTOLIEHOTO
nepuoja B BoctoyHOM yactu FOkHoro KaBkasa, a Takke JaHHBIE O Ie0JIOr0-reoMop(hoI0rHueckoll CUTyaly B paiioHe
paHHENAICOIUTHIECKOTO MaMsATHUKA ['apamka. Ha ocHOBe aHaM3a reoorm4ecKol CUTyalluid M OCTAaTKOB Masico(ayHbl
OTIPE/IEIIIOTCS] BO3MOKHBIE BPEMEHHBIE paMKH (hOpMUpOBaHHMS MaMaTHHKaA (OakuHCKoe Bpems, 0,8-0,4 miH. i1.H.). [IpoBo-
JITCS. aHAIIM3 apXeOJIOTHYECKHX MaTepuaioB. KOMIIIEKCHBIE MCCIe0BaHNUS MECTOHAXOKACHNI HCKomaeMoi (ayHbl
PaHHENAICOTUTHICCKIX MaMSITHUKOB MO3BOJIMIN PEKOHCTPYHPOBATh Haneoreorpaduuecknue yciIoBusl OOMTaHUS UCKOMa-
eMoil (ayHBl M PaHHUX TOMHMHHIOB B MHOILCH-TIICHCTOIICHOBBIN INepuod. B pesynbraTe MpOBENEHHBIX HCCIIEAOBAHHI
YCTaHOBJIEHO, YTO OKPECTHOCTH MUHTSUEBUPCKOTO BOJOXPAHMININA SBIISIOTCS YHUKAIBHBIM T10 TPOTSHKEHHOCTH (OoJiee
100 kM) KmagOHIIEeM APEBHUX TIO3BOHOYHBIX HCKOTIAEMbIX M COCPEIOTOYCHNEM PAaHHENAICONUTHIECKUX TAMATHUKOB.

Knrouegvte cnosa: Munzsiuesupckoe 8000Xpanuiuuje, 2eocaim, no3goHounas gayua, Aseix, Lapadoca, Kylio-

mypa ['ypyuaii

DUNYA TOBIOT-TARIiXi iRS GEOSAYTI — PLEYSTOSEN ONURGALILAR FAUNASININ VO
HOMINIDLORIN PALEOLIT DUSORGOLORININ MINGOCEVIiR MONTOQOLORI
(SIMAL-QORBI AZORBAYCAN)

Eybatov T.M.*1, Zeynalov A.9.1?, Kangorli T.N.3, Ragidov T.M.2
*1Azarbaycan Respublikasi Elm va Tahsil Nazirliyi, Tabiat Tarixi Muzeyi, Azorbaycan
AZ1006, Baki, Lermontov kii¢asi, 17: t_eybatov@mail.ru
2Azarbaycan Milli EImlor Akademiyasi, Arxeologiya va Antropologiya Institutu, Azarbaycan
AZ1073, Baki, H.Cavid pr., 115: azykh1960@gmail.com
3Azorbaycan Respublikast Elm va Tahsil Nazirliyi,

Geologiya Vo Geofizika Institutu, Azarbaycan
AZ1073, Baki, H.Cavid pr., 119: tofig.rashidov@gmail.com

Xiilasa. Magalo Azarbaycan Respublikasinin garbinds yerlogon onurgali heyvan qaliqlarinin va Erkan Paleolit diigor-
galarinin tadgigat naticalarina hosr olunmusdur. Ceyrangdl diiziinds vo Mingagevir su anbarinin strafinda Abseron-Baki
dovriine aid Erken Paleolit diisorgslari ilo yanasi olaraq ¢ox zengin onurgali qaliqlart askar edilmisdir. Eldar, Qusquna va
Bozdag-Qaraca kimi onurgali fauna galiglarinin tapildigi montagalar haqgli olaraq nadir geoloji abidalar (geosaytlar) Kimi
giymatlondirilir. Mogalods yuxarida tosvir edilon geosaytlarin vo erkon paleolit diisorgalarinin kasfi vo todgigat tarixi
isiglandirtir. Qazinti faunasinin otrafli tohlili Qafqaz tigiin ekskliiziv olan Pleystosen momolilor névlorinin miisyyan
edilmasins imkan vermisdir. Magalods Conubi Qafgazin sorg hissasinde Miosen-Pleystosen dovriiniin paleocografi soraiti,
elaca doa Erkon Paleolit yasli Qaraca abidossinin yerlosdiyi arazinin geoloji-geomorfoloji miihiti hagqinda molumat verilir.
Geoloji vaziyyatin vo paleofauna galiglarinin tohlili ssasmda abidonin formalagmasi ti¢lin miimkiin zaman ¢or¢ivasi
miioyyon edilir (Baki dovrii, 0,8-0,4 milyon il avval). Olavo olaraq, arxeoloji materiallarin tohlili aparilmisdir. Qadim
fauna qaliglarinin yerlogdiyi mantagalarin va Erkan Paleolit abidslarinin kompleks tadgigat: Miosen—Pleystosen dovriinda
fosil faunasimin vo erkon hominidlorin maskunlagma soraitini rekonstruksiya etmoys imkan vermisdir. Aparilmig
todgigatlar naticasinds miiayyan edilmigdir ki, Mingagevir su anbarmin astrafi 100 km-don artiq masafays uzanan godim
onurgali qaliqlarinin unikal gabiristanligi ve Erken Paleolit dovrii abidalarinin comlagdiyi bir mokandir.

Agar sozlar: Mingagevir su anbari, geosayt, onurga faunasi, Azix, Qaraca, Qurugay madaniyyati
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STUDY OF THE EFFECT OF HYDROCARBONS ON MAGNETIC CHANGES IN SOILS
(AZERBAIJAN)

Novruzov Z.A., Garayeva T.J., Bagirova A.A.
Ministry of Science and Education of the Republic of Azerbaijan,
Institute of Geology and Geophysics, Azerbaijan
119, H.Javid Ave., Baku, AZ1073: znovruz@yahoo.com

Summary. The paper examines the observed changes in magnetic minerals exposed to hydrocarbons. The purpose
of the magnetometric study was to identify the relationship between magnetic parameters and manifestations of oil-
bearing formations. The oldest oil field, which is located on Pirallahi Island, was chosen as a control object for the
study. We studied the magnetic parameters of samples from both sites to compare the magnetic parameters of soils from
the Pirallahi oil field with soils not affected by the influence of hydrocarbon fluids from the Dubendi site. As a result of
studying the magnetic parameters, it was found that some magnetic parameters of the Pirallahi oil field are hundreds (or
more) times higher than those of the Dubendi area. Both magnetic and chemical studies of the studied soil samples have
shown the presence of magnetic minerals: magnetite and hematite. The carrier of magnetization is magnetite on the Pi-
rallahi oil field. The magnetic mineral is hematite for the Dubendi region. Thus, as a result of the petromagnetic studies
and chemical analyses, the reason for the observed increase in the magnetic signal over the Pirallahi oil field was identi-
fied. In the studied soils of the Pirallahi oil field, the magnetite grains found belong to the fine-grained magnetic frac-
tion. In the Dubendi area, which is not affected by hydrocarbon impact, finely dispersed hematite was found as a mag-

netization carrier.

Keywords: petro magnetism, soil magnetism, hydrocarbons, Pirallahi Oil Field

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

In recent decades, numerous scientific pa-
pers have been published indicating that oil and
gas reservoirs can be detected using micro-
magnetic methods. The micro-magnetic meth-
od consists of a combination of high-resolution
magnetic surveys (Gadirov, 2013) with de-
tailed rock-magnetic examination of sediments
and soils to detect changes in magnetic and
iron-bearing minerals caused by hydrocarbon
seepage (Badejo, 2021; Benthien and Elmore,
1987; Foote, 1992; Ellwood and Burkart, 1996;
Liu et al., 1998a; Liu et al., 1998b; Liu and
Liu, 1999; Goldhaber and Reynolds, 1991).
Magnetic studies (Elmore et al., 1987; Elmore
and Crawford, 1990) indicate a genetic relation
between hydrocarbon migration and the precip-
itation of authigenic magnetite.

Magnetic minerals are formed or changed in
the presence of hydrocarbons. Near-surface
samples of soils and sandstones from oil and gas
fields (Diaz et al., 2000; Abdulkarim et al.,
2022; Aldana et al., 2003; Costanzo-Alvarez et

al., 2006; Emmerton et al., 2013) revealed the
presence of authigenic magnetite in them. On
the other hand, when studying near-surface
samples of soils and sandstones where there are
no oil and gas deposits (i.e., accumulations of
hydrocarbons), the presence of any magnetite
has not been revealed. Magnetic exploration
work carried out in areas of oil and gas fields
recorded abnormal magnetic field signals (Do-
novan et al., 1979; Gadirov, 2013).

Hydrocarbons do not have significant mag-
netic properties capable of causing a geomag-
netic field anomaly over oil and gas reservoirs.
The cause of Such anomalies is the appearance
of newly formed magnetic and iron-containing
minerals in soils and sandstones under condi-
tions of hydrocarbon seepage (Benthien and
Elmore, 1987; Saunders et al., 1991; Foote,
1992; Ellwood and Burkart, 1996; Goldhaber
and Reynolds, 1991; Liu and Liu, 1999; Liu et
al.,, 1998a; Guliyev et al., 2003). Magnetic
methods can be used for additional oil and gas
exploration and prospecting.
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As noted, hydrocarbon reservoirs are often
associated with prominent magnetic anomalies,
presumably caused by diagenetic alteration of
magnetic and other iron-bearing minerals in hy-
drocarbon (oil) seepage environments. However,
the mechanisms and pathways of hydrocarbon-
induced magnetic changes remain poorly under-
stood, making it difficult to develop reliable
magnetic-based exploration and environmental
monitoring methods. As it is known, hydrocar-
bons do not have magnetic properties capable of
causing a magnetic anomaly over an oil and gas
reservoir. The question is: where does the source
of the anomaly come from? The reason is the in-
teraction of seeping hydrocarbon fluids with
rocks encountered on the migration route.

Today, we know three mechanisms that ex-
plain the formation of the secondary magnetic
minerals that develop in a hydrocarbon environ-
ment due to the seepage of hydrocarbon fluids.
The first model describes diagenetic changes in
magnetite. This model was first proposed by Do-
novan et al. (1979) based on aeromagnetic surveys
at the Cement oil field in the Anadarko Basin, Ok-
lahoma. They suggested that diagenetic magnetite
forms as a result of seeping hydrocarbons. Diage-
netic magnetite occurs through the substitution of
Fe** from hematite for Fe?*. In the second model,
a more significant role is likely played by changes
in pyrite. According to Pirson (Pirson, 1982), the
location of oil and gas reservoirs is determined
using the induced polarization (IP) method, which
is based on pyrite changes. Research by Reynolds
et al. (1990a, 1990b) and Goldhaber and Reynolds
(1991) examines the relationship between micro-
seepage of hydrocarbons and iron sulfide miner-
als. They believe that pyrrhotite causes the magnet-
ic anomalies. They argue that pyrite (FeSz), which
forms in large quantities due to hydrocarbon seep-
age, adheres to pyrrhotite creating an abnormal
magnetic signal. A third model, which explains the
formation of an abnormal magnetic signal focuses
on siderite (iron carbonate). In a hydrocarbon envi-
ronment, siderite formation is widespread. This
process increases rock magnetization, which can be
useful in paleomagnetic studies (Reynolds et al.,
1990a; Elmore and Crawford, 1990).

Due to its variable valence, iron, which is
part of finely dispersed oxides and hydroxides,
can participate in various chemical reactions. In
particular, iron, which is part of finely dispersed
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oxides and hydroxides, can be reduced. Sedi-
mentary rocks containing iron oxides and hy-
droxides can reduce iron oxides and hydroxides
when exposed to fluids of migrating hydrocar-
bons. These reducing geochemical reactions
lead to new iron-containing compounds with
magnetic properties.

Scientific studies have shown that hydrocar-
bon deposits are often associated with noticeable
magnetic anomalies, which may be caused by
diagenetic changes in magnetic and other iron-
containing minerals under conditions of hydro-
carbon seepage. However, the mechanisms and
pathways of magnetic changes caused by hydro-
carbons remain poorly understood, which pre-
vents the development of reliable monitoring
methods based on magnetic measurements.

Thus, it is possible to determine the migration
routes and accumulation zones of hydrocarbons
using petromagnetic and magnetic-mineralogical
data of the studied soils and sandstones. Petro-
magnetic studies are a potential magnetic proxy
for determining hydrocarbon migration routes. In
addition, this useful data on the magnetic proper-
ties of hydrocarbon-exposed soil and sandstone
samples will allow determining the (surface) con-
tours of oil and gas reservoirs in the Earth's crust.

Comprehensive studies (Abdulkarim et al.,
2022; Aldana et al., 2003; Benthien and Elmore,
1987; Donovan et al., 1979; Elmore et al., 1987;
Elmore and Crawford, 1990; Gadirov, 2013; Gad-
irov et al., 2023; Goldhaber and Reynolds, 1991;
Perez-Perez et al., 2011; Saunders et al., 1991;
Yuan et al., 2018, etc.) of magnetic fields con-
ducted over oil and gas reservoirs, as well as rock
magnetic studies (Emmerton et al., 2013; Liu et
al., 1998a; Liu and Liu, 1999; Liu et al., 1998b;
Menshov et al., 2015; Menshov et al., 2016; Nov-
ruzov et al., 2023a; HoBpy3oB u ap., 2023b; Nov-
ruzov et al., 2022a; Novruzov va b., 2022b; Or-
Iyuk et al., 2018, etc.) of soil (rock) sampled di-
rectly from the areas of oil and gas fields, make it
possible to improve understanding of the nature of
the anomalous behavior of the geomagnetic field
over hydrocarbon deposits. Further researches re-
lated to the study of the influence of hydrocarbons
on the magnetic properties of soils (host rocks)
and how this influence changes the magnetic and
mineralogical composition of the properties of
soils (host rocks) will make a significant contribu-
tion to understanding the essence of the process.



Z.A.Novruzov et al. / Stratigraphy, petroleum sedimentology, geochemistry 2 /2025, 37-47; DOI: 10.35714/ggistrat20250200019

Rock Magnetic Measurements

Field measurements and sampling

As a control object of the study, the territory of
the Pirallahi oil field was chosen. The Pirallahi Is-
land is located on the eastern side of the Absheron
Peninsula at a distance of about 50 km from the city
of Baku (Fig. 1). The Pirallahi oil field has been in
operation for over a hundred years. Crude oil is still
being extracted from this oldest field today.

We studied the magnetic properties of oil-
saturated soils and sandstones from the Pirallahi

oil field. The study was aimed at identifying the
changes in magnetic minerals in oil-saturated soils
and sandstones exposed to hydrocarbon fluids.

At the Pirallahi oil field, samples were taken
from depths of 0-0.5 m (from the earth's sur-
face) from 10 points for magnetic studies (Fig. 2
and Fig. 3). At each sampling point, magnetic
susceptibility was measured in situ. At the hy-
drocarbon-free Dubendi site (Fig. 2), magnetic
susceptibility was also measured in situ.
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Fig. 2. Sampling locations at the Pirallahi oil field (samples 1-10) and at the ecologically clean Dubendi area

(samples 11-13)
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Samples were also taken from the Dubendi
area for magnetic studies in the laboratory of the
institute. By a pre-developed scheme, rock sam-
ples (with CPS determination) were taken near
the operating oil wells. The sampled soil speci-
mens were placed in special non-magnetic plastic
containers. Each plastic container was labeled
and corresponded to one sampling location.

Laboratory magnetic research

The sampled soil specimens were then taken
for laboratory magnetic measurements. Such
magnetic parameters as the natural remnant
magnetization NRM (I,) and the volumetric
magnetic susceptibility (K) were measured in la-
boratory conditions. Further, various types of in-
duced magnetizations were created. The induced
magnetizations of various types were then de-
magnetized using alternating magnetic field
techniques and a gradual temperature increase.
Due to the laboratory experimental procedures,
the values of isothermal remnant magnetization
IRM and saturation isothermal remnant magneti-
zation SIRM, total temperature remnant magnet-
ization TRM, and alternative remnant magnetiza-
tion ARM were obtained and measured. In the
course of laboratory work, temperature demag-
netization curves and curves of demagnetization
by an alternating magnetic field were construct-
ed. In addition, the ratios of the values of various
types of induced magnetizations were calculated.

Thermomagnetic curves show the magnetic
phase of a mineral and provide data on the
changes that occur during heating. For example,
chemical remagnetization can promote the for-
mation of goethite or the transformation of hema-
tite into magnetite. IRM measurements allow the
separation of ferrimagnetic phases. The IRM
method provides reliable data on the separation
of ferromagnetic phases. Minerals with the same
coercivity often have different unblocking tem-
peratures. According to the Lowrie test (Lowrie,
1990), three different components of saturation
magnetization are acquired by the sample: in the
Z direction — 1 T, then in the Y direction by ap-
plying a field of 0.4 T, and in the X direction —
0.12 T. Thermal cleaning of the sample will iso-
late these components and interpret them in
terms of the temperature range at which each
component loses its magnetization.

As iron ions of certain groups of minerals
can migrate from one crystal lattice to another,
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these minerals are susceptible to diagenetic oxi-
dation (Ozdemir et al., 1993; Liu and Liu,
1999). The minerals containing iron oxides in-
clude magnetite, maghemite, and hematite. The
group of oxyhydroxides includes goethite, ferri-
hydrite, and lepidocrotite. The group of sulfites
includes greigite and pyrrhotite.

Magnetic Analysis

Magnetic studies were conducted at the In-
stitute of Geology and Geophysics of the Minis-
try of Science and Education of the Republic of
Azerbaijan. Several types of measurements
were carried out: 1) measurement of the volume
(bulk) magnetic susceptibility K; 2) measure-
ment of the dependence of the isothermal rem-
nant magnetization on the effect of the applied
direct magnetic field (in fields from 2 to 700
A/m in 20 steps; 3) measurement of the temper-
ature dependence of the isothermal remnant
magnetization from 20°C to 800°C (measure-
ments were carried out in the range from 20°C
to 800°C under atmospheric conditions); 4)
measurement of the following parameters of
magnetic hysteresis: isothermal saturation rem-
nant magnetization (Mrs), coercive force (Hc)
and coercive force of remnant magnetization
(Hcr). We have obtained data that will be used
to create distribution maps of magnetic suscep-
tibility and other magnetic parameters to assess
the dependence of magnetic changes on the dis-
tance of the hydrocarbon reservoir.

The remnant magnetization was measured
using a high-precision JR-6 instrument (Agico,
Czech Republic). The measurement range of
this device exceeds 11 levels (107°-10* A/m).
For the creation of thermo-remnant magnetiza-
tion (TRM), the MMTD 24 thermal furnace
(UK) was used-fully automated with high-
precision temperature control. For the creation
of isothermal saturation remnant magnetization
(SIRM), a PAM1 magnetizer (Agico, Czech
Republic) was used. A LDA5S device (Agico,
Czech Republic) was used to create alternative
remnant magnetization (ARM).

A rotary two-component thermo-magneto-
meter designed by Burakov-Vinogradov (Insti-
tute of Earth Physics, Russia) was used for mag-
netic and mineralogical analyses of the studied
rocks. Thermomagnetic demagnetization of the
studied sample was carried out using this device.
Based on the course and shape of the thermo-
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magnetic demagnetization curves, both the com-
ponent composition of magnetic minerals in the
sample and the possible newly formed magnetic
mineral during heating were determined.

Results and discussion

Demagnetization curves in an alternating
magnetic field of induced magnetizations of SRM,
TRM, and ARM were plotted and analyzed. The
induced acquired SRM, TRM, and ARM curves
were also analyzed. In addition, the NRM/ARM
and TRM/TRM ratios were calculated.

The obtained data on the magnetic data of
the studied samples identifies the most sensitive
magnetic parameters (or their ratios) that reflect
the oil saturation of the rocks. Using these pa-
rameters, we estimate the area where oil-
saturated rocks are distributed and thereby out-
line the contours of the oil and gas reservoirs
located in the Earth's crust.

In point 1, soil specimens were sampled
from the surface. At a depth of 30 cm at the
same point, sandstone was sampled. The vol-
ume magnetic susceptibility of a soil sample
taken from the surface is k = 0.74 x107 Sl units,
at a depth of 10 cm, k = 0.26 x107 Sl units, and
at a depth of 30 cm, k = 0.31x10 Sl units. The
second sampling point is approximately 50-60
m north of the first sampling point. Magnetic
susceptibility of the soil at the second sampling
point: from the surface is equal to k = 0.17x1073
Sl units, from a depth of 15 cm k = 0.09x1073 SI
units, and from a depth of 40 cm k = 0.10x1073 S|
units. At the third sampling point, on the sur-
face, the soil samples have a volume suscepti-
bility k = 12x107 SI units, at a depth of 10 cm,
k = 4.68x107 SI units. It can be said that around
this sampling point of approximately 50x100 m?,
the volumetric magnetic susceptibility values
are quite high. The fourth soil specimen was
sampled in the area of well No. 249. At the
surface, the volume magnetic susceptibility
was k = 0.60x102 Sl units.

The fifth soil specimen point was selected
in the northwestern part of the Pirallahi oil field.
On the surface, k = 2.15x107 Sl units, at a depth
of 10 cm, k = 3.4x10°2 Sl units, at a depth of 30
cm, k = 6.33x107 Sl units. In the northern direc-
tion of the soil and sandstone sampled speci-
mens, the volume magnetic susceptibility. The
volumetric magnetic susceptibility of the sam-

ples gradually decreased as they moved towards
borehole No. 1039 at 30-40 m from sampling
point 5.
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Fig. 3. Schematic location of soil sampling points in the
study area: sampling points are indicated by black circles

The volume magnetic susceptibility of the soil
measured on the surface at sampling point 6 was k
= 1.88x107® S| units, and at a depth of 15 cm, k =
0.24x107 SI units.

At sampling point 7, the volume magnetic
susceptibility of the soil measured on the sur-
face was k = 0.26x10-3 Sl units at a depth of 15
cm k = 0.48x10-3 Sl units, and a depth of 30 cm
k=0.08x107 Sl units.

Volume magnetic susceptibility of the soil
measured on the surface at sampling point 8 on
the surface k = 0.36:10 SI units, at a depth of
15 cm k = 0.06x1072 Sl units.

Sampling point 9 had a volumetric magnetic
susceptibility on the surface k = 1.90x102 S
units, at a depth of 15 cm k = 2.75x107 Sl units.
At a depth of 20 cm, the volumetric magnetic
susceptibility k = 0.58x107 Sl units.

At sampling point 10, the volume magnetic
susceptibility k = 4.26x102 SI units on the
Earth’s surface.

A local map of changes in volumetric sus-
ceptibility of soils is shown in Fig. 4.
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Fig. 4. Change in magnetic susceptibility of soils in the study area of the Pirallahi
and Dubendi (color scale is indicated in units of 1x10-3SI units)

Large accumulations of the secondary
magnetite formations can explain the anoma-
lous values of k at sampling points 3 and 5.
At point 5, the observed increase with depth
in the volume magnetic susceptibility (at the
surface k = 2.15x107 SI units, at a depth of
10 cm k = 3.4x10°% Sl units, and at a depth of
30 cm k = 6.33x10° SI units) can be ex-
plained by the proximity of the paths (mi-
crocracks) along which the leaking (percolating
through) hydrocarbon fluids affected the for-
mation of new secondary magnetite minerals.
This assumption is confirmed by chemical
analysis of soil and sandstone samples con-
ducted at the Analytical Center of the Institute
of Geology and Geophysics. In addition, the
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conducted thermomagnetic analysis (Fig. 5) of
the samples indicates the secondary magnetite
formations at the oil field under study.

To compare the effect of hydrocarbon
seepage on the formation and change of mag-
netic minerals in the studied area of the Piral-
lahi oil field, we sampled soil specimens from
both Pirallahi Island and the ecologically
clean Dubendi area near the island. The vol-
ume magnetic susceptibility of samples from
the Dubendi area was also measured in the
field. They were packed in plastic non-
magnetic containers for petromagnetic re-
searches in the Institute of Geology and Geo-
physics of the Ministry of National Economy
of the Council of Ministers, Baku, Azerbaijan.
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Fig. 5. Thermomagnetic demagnetization curves of soil samples from the Pirallahi and Dubendi regions

The Irs (T) curves determined the Curie
point of the studied rocks. The saturation iso-
thermal remnant magnetization (SIRM) curves
of temperature dependence were analyzed for
all sampled soil specimens. At the Pirallahi oil
field, based on the results of thermomagnetic
analysis, it was established that magnetite is the
carrier of magnetization. At the Dubendi site,
which is unaffected by hydrocarbon influence,
hematite is the carrier of magnetization (Fig. 5).
Typical temperature demagnetization curves are
shown in Fig. 5. As we can see in Fig. 5 for the
Dubendi area, the temperature demagnetization
curve of the samples has an almost linear de-
magnetization curve up to the Curie point equal
to 625°C. Such a curve with Tc = 625°C may
indicate a spectrum of finely dispersed hema-
tite-blocking temperatures (ABuioBa u 1p.,
1978). This assumption is confirmed by the fact
that the Curie point of fine-grained hematite
(To=625°C) is significantly smaller than the Cu-

rie point of coarse-grained hematite (Tc=675°C)
(HoBpy3oB u ap., 2023b).

The isothermal remnant magnetization (IRM)
was acquired in increments of 20 mT. The IRM
acquisition curve is shown in Fig. 6. Progressively
increasing magnetic fields applied to samples re-
vealed two types of magnetic minerals. One of
them becomes saturated at an applied field of 200
mT. A magnetic mineral that reaches saturation in
a 200 mT field indicates the presence of magnet-
ite. In the other case, the magnetic mineral satu-
rates in a 1000 mT field, indicating the presence
of hematite in the studied sample. The Curie point
of 625-635°C corresponds to fine-grained hema-
tite (Fig. 6). The isothermal remanent magnetiza-
tions, reaching saturation fields of 200 mT and
1000 mT, correspond to magnetite and fine-
grained hematite, as shown in Fig. 6. Thus, the
results of the progressive magnetization of sam-
ples to saturation magnetization confirmed the
results of the thermomagnetic analysis.
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Fig. 6. Curves of stepwise isothermal magnetization of samples up to saturation from

the Pirallahi and Dubendi regions
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Conclusions

Magnetic studies conducted at the Pirallahi
field revealed the influence of hydrocarbons on
the change and appearance of new magnetic
minerals in the soil and sandstones of the stud-
ied territory of the Pirallahi oil field. As a result
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W3YYEHUE BJIUSTHUS YIJIEBOJOPOOB HA MATHUTHBIE U3MEHEHUS B TOYBAX
(A3EPBAMJIKAH)

Hospy3os 3.A., I'apaeBa T./l., Baruposa A.A.
Munucmepcmeo Hayku u obpazosanusn Azepoaiioxncanckoil Pecnyonuku,
Hucmumym eeonozuu u ceogpusuxu, Azepbatioxican
AZ1073, Baxy, npocn. I [{acasuda, 119: znovruz@yahoo.com

Pe3tome. B crathe paccMaTpuBaroTcst HaOm0jaeMble H3MEHEHUS B MaTrHUTHBIX MUHepaax, MOABEPrIINXCcs BO3IeH-
CTBHIO YIJIEBOJIOPOAOB. Llepi0 MarHNTOMETPUYECKOTO UCCIIeIOBaHHS ObLIO BBISBICHUE B3aHMOCBS3M MEX/Y MarHHT-
HBIMH TIapaMeTPaMu U MPOSIBICHUSIMH HE(TEHOCHBIX IJIACTOB. B KauecTBe KOHTPOJIHHOTO OOBEKTA ISl UCCIICTOBAHMS
ObUIO BBIOpaHO crapeiiliiee HedTSIHOE MECTOPOXKISHHE, PacIojokeHHOe Ha ocTpoBe [lupammaxu. YUToObl cpaBHUTH
MarHUTHBIE TApaMETPhI OYB ¢ HEPTIHOTO MecTopokaeHUs [Inpasiaxy ¢ HoYBaMH, He NOBEPKEHHBIMH BO3/ICHCTBUIO
YIIIEBOJOPOIHBIX (IIIOUAOB C ydacTka [[ro0eH M, MBI M3Y4MIM MarHUTHBIC apamMeTphbl 00pa3uoB ¢ 00oux ydacTkos. B
pe3ynbTaTe U3y4eHHs MarHUTHBIX apaMeTpoB ObUIO yCTAaHOBIJICHO, YTO HEKOTOPHIE MarHUTHBIE NTapaMeTPhl HEPTIHOTO
MectopoxaeHus [Inpannaxu B coTHH (win Ooiee) pa3 MpeBBIMIAIOT TAKOBbBIC B paiione J{o0enan. Kak MarHnTHBIE, Tak
1 XUMHUYECKHE MCCIECIOBAaHMS M3YYECHHBIX 00pa3loB MOYBHI ITOKAa3add HAJMYNE MarHUTHBIX MHHEPAJIOB: MarHeTHTA H
rematuta. [l HedTsiHOrO MectopoxkaeHus [Inpanmaxy HocuTeleM HaMarHMYEHHOCTH sIBJsieTCsl MarHeTut. J{ist peru-
oHa /Iro0eH1 MarHUTHBIM MHHEPAJIOM SIBIISIETCS TeMaTHT. TakuM o0pazoM, B pe3ysbTaTe MEeTPOMAarHUTHBIX HCCIIENO-
BaHMH M XUMWYECKUX aHalM30B ObLIa BBUIIBJICHA NMPUYMHA HAOJIOZAEMOro yBEIWYEHHs MAarHWTHOTO CHTHAlA Ha
HeTSIHBIM MecTopokaeHueM llupamnaxu. B nccinenoBaHHBIX MOYBax HePTIHOTO MecTopoxaeHus [lupamnaxu obHa-
pYKEHHbIE 3epHa MarHeTUTa OTHOCATCS K MEJKO3epHHCTOW MarHUTHOM ¢pakuuu. B paiione J[ro0enan, KOTOpbIi He
MTOJIBEPKEH BO3JCHCTBHIO YIIEBOAOPOAOB, B KaUECTBE HOCUTENS HAMAarHWYCHHOCTH OBIT OOHAPYXEH MEJKOIHCIepC-
HBIN TeMaTuT.

Knrwouesvie cnosa: nempomaznemusm, nouseHHbll MacHemusm, y2nes000poosl, Hegpmsnoe mecmopoxcoenue Tupannaxu

KARBOHIDROGENL®ORIN TORPAQLARDA MAQNIT DOYIiSIKLIKLORINO TOSIRININ
OYRONILMOSI (AZORBAYCAN)

Novruzov Z.A., Qarayeva T.C., Bagirova A.O.
Azarbaycan Respublikast Elm va Tahsil Nazirliyi,
Geologiya va Geofizika Institutu, Azorbaycan
AZ1073, Baki, H. Cavid pr., 119: znovruz@yahoo.com

Xiilasa. Mogalods karbohidrogenloro moruz galan magnit minerallarinda miisahids olunan doyisikliklor arasdirilir.
Magnitometrik todgiqatin magsadi magnit parametrlori ilo neft yataqlarinin tozahiirlori arasindaki slageni miioyyan-
losdirmok idi. Tadgigat {igiin nazarat obyekti olaraq Pirallahi adasinda yerlagon oan gqodim neft yatag: secildi. Pirallahi
neft yatagindan torpaqlarin maqnit parametrlorini Diibandi sahasindan karbohidrogen mayelarina moruz galmayan
torpaqlarla miiqayisa etmak iigiin har iki sahadon niimunslarin magnit parametrlorini aragdirdiq. Magnit parametrlarinin
Oyranilmasi naticesinds Pirallahi neft yataginin bazi magnit parametrlorinin Diibandi bolgasinden yiizlorls (vo ya daha
¢ox) dofo ¢ox oldugu miiayyan edilmisdir. Tadqiq olunan torpaq niimunslarinin ham magnit, ham do kimyavi
todgiqatlar1 maqnit minerallarinin mévcudlugunu gostordi: magnetit vo hematit. Pirallahi neft yatagi tigiin maqnitlogsma
dastyicist magnetitdir. Diibandi bolgasi tigiin hematit maqnit mineraldir. Belalikls, petromagnit tadqiqatlart va kimyavi
analizlor naticasindo Pirallahi neft yatagi tizorindo miisahido olunan maqnit signalinin artmasmin sobobi miioyyan
edilmigdir. Pirallah1 neft yataginin todqiq edilmis torpaglarinda askar edilmis magqnetit donoalari inco donali magnit
fraksiyasina aiddir. Karbohidrogenloro moruz qalmayan Diibondi bolgasinds magnitlosmoa dasiyicisi olaraq inco
dagilmig hematit agkar edilmisdir.

Acar sozlar: petromagnetizm, torpag magnetizmi, karbohidrogenlar, Pirallahi neft yatag:
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EXPLORATION PERSPECTIVES OF THE KARABAKH FIELD
IN THE SOUTH CASPIAN BASIN

Javadova A.
MicroPro GmbH, Germany
26B, Magdeburger str., Gommern, 39245: javadova@micropro.de

Summary. The Karabakh field, situated in the northern Absheron Archipelago within the South Caspian Basin, pre-
sents significant hydrocarbon potential, primarily in the Lower and Upper Kirmaki formations. Initially, the field was
discovered in 1998 by the Caspian International Operating Company consortium. The project was suspended in 1999,
when the oil price was 25-26 dollars per barrel. Despite the discovery of the fields, the project was closed due to the oil
and gas reserves being deemed economically unfeasible for development. However, in 2018, its development began
within the framework of a contract signed between SOCAR and Equinor.

Geological studies, including stratigraphy, well logging, and petrophysical interpretations, were conducted on data
from three wells (KPS-1 to KPS-3) with notable production test success in KPS-2. Positive gas and condensate results
were identified from both the Lower Kirmaki and Upper Kirmaki sandy intervals highlighting the commercial viability
of the field.

The structural complexity of the region marked by asymmetric folds, thrust faults, and lithological variability—poses
significant exploration and drilling challenges. Stratigraphic assessments reveal a thick sequence of sandy-argillaceous
formations, with key reservoirs demonstrating high porosity (up to 22%) and sand content (up to 75%). Drilling opera-
tions have been impeded by unstable pore pressures, clay swelling, and overpressure zones, particularly in the Gala and
Miocene Formations. The presence of montmorillonite-rich clays further complicates borehole stability.

Comparative regional analysis and historical data from the adjacent fields support the Karabakh potential but under-
score the need for further appraisal. Recommendations include the targeted drilling, enhanced seismic analysis, updated
petrophysical interpretation, and rigorous pressure management. Addressing these technical and geological uncertainties
is essential to unlock the full economic potential of the Karabakh field and ensure safe, efficient offshore development.

Keywords: The South Caspian Basin, oil and gas exploration, petrophysical log analysis, lithology, stratigraphy,

drilling

© 2025 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

The Karabakh field is located in the northern
sector of the Absheron Archipelago, within the
North Absheron uplift zone of the South Caspian
Basin (Ronchitelli, 1999). Geographically, it lies
approximately 120 km southeast of Baku and 85
km offshore from the Absheron Peninsula. It is
situated 20-25 km northeast of the Neft Dashlari
and Guneshli oil fields. The region features mod-
erate sea depths ranging from 130 to 180 meters
and is underlain by modern Caspian sediments,
including clay sands, sandstones, and shell de-
bris. Deeper geological intervals are predomi-
nantly composed of compact clays (Fig. 1).

Following the State Program for the Devel-
opment of the Petroleum and Energy Complex
of Azerbaijan, adopted in 2005, SOCAR began
design work in 2006 for the development of the
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Karabakh field, which was originally discovered
by the CIPCO Consortium in 1998. Proven hy-
drocarbon reserves in the field are estimated at
16 million tons of oil and 20 billion cubic me-
ters (BCM) of gas.

SOCAR commissioned its Caspian Offshore
Oil and Gas Project Institute to develop a com-
prehensive project plan, including the design of a
drilling and production platform and associated
subsea pipelines. The project includes the con-
struction of a drilling and production platform
equipped for 12 wells (8 gases and 4 oils). The
development plan was submitted to SOCAR for
review and approval in February 2007. Follow-
ing the contractual phase — covering platform and
pipeline construction, drilling equipment pro-
curement, and other tangible assets — oil and gas
production was projected to begin in late 2008 or
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Fig. 1. Karabakh location map

early 2019. In its initial phase, the project was
expected to significantly increase SOCAR's hy-
drocarbon production.

SOCAR opted not to employ advanced
drilling and production technologies such as
horizontal drilling or open-hole gravel packs at
the Karabakh field. Preliminary estimates set the
capital expenditure for full field development at
approximately $200 million. Despite the poten-
tial of the project, few foreign oil companies
have expressed willingness to co-finance and
co-develop the field with SOCAR. The status of
these negotiations remains unclear (Azerbaijan
Petroleum Industry Review, 2007).

On May 31, 2018, SOCAR and Equinor
signed a Risk Service Contract in Baku for the
development of the Karabakh field. The agree-
ment was ratified by the National Assembly of
Azerbaijan on June 29, 2018, and entered into
force on July 5. The project was to be carried
out through a jointly operated company with a
50/50 ownership structure (Caspian Barrel,

2019). However, in 2024, Equinor divested all
its remaining assets in Azerbaijan to SOCAR,
making SOCAR the sole operator of the project.

Wells KPS-1, KPS-2, and KPS-3 were
drilled using the “Dada Gorgud” rig. The eleva-
tion of all three wells was 22 meters, with water
depths of 180 m for KPS-1, 176 m for KPS-2,
and 181 m for KPS-3. The rig was positioned on
August 5, 1997. Drilling operations commenced
on KPS-1 on August 8, 1997, and concluded on
November 21, 1997. KPS-2 was drilled from
April 8 to July 1, 1998, and KPS-3 from Septem-
ber 21 to November 3, 1998. The KPS-4 well
was also drilled using the same rig (Photo 1).

Materials and Methods

Between 1997 and 1998, biostratigraphic
consultancy was provided to CIPCO Operation
Company for a study based on cuttings and core
samples obtained from three deep exploration
wells in the Karabakh region (Table 1).
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Photo 1. “Dada Gorgud” rig
(https:/iwww.caspiandrilling.com/browse.php?sec_id=12)

In 2007, during the course of the Ashrafi-
Karabakh project conducted by the German
company Wintershall, official well log data
were acquired from SOCAR. These data were
originally available only in paper format but
were subsequently digitized and edited by Pet-
rologic Data Services GmbH. The finalized da-
taset was delivered in LAS digital format with a
sampling interval of 0.1524 meters. Rigorous
quality control of the log data for the Karabakh-
2 and Karabakh-3 wells was carried out by Mr.
Richard Culpman, confirming their reliability.
For other intervals, only low-resolution compo-
site logs were accessible. As a result, the de-
tailed analysis and achievement of the project
objectives were primarily feasible for the
Karabakh-2 and Karabakh-3 wells, whereas in-
terpretations of the Karabakh-1 well were con-
sidered qualitative rather than quantitative.

Petrophysical interpretations of the Karabakh
wells were performed in collaboration with Mr.
Culpman. All formation tops in the logs were cor-
rected manually. A standard deterministic interpre-
tation was conducted using Interactive Petrophysics
software under Mr. Culpman’s supervision.

Prior to 1997, biostratigraphic analyses were
carried out on five shallow engineering drilling
wells during offshore exploration work at
SOCAR. These studies aimed to provide a de-
tailed understanding of Quaternary sea-bottom
sediments, focusing on their composition, micro-
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fauna, stratigraphy, thickness, and physical prop-
erties. Such analyses were essential for improv-
ing the efficiency and safety of geological explo-
ration and for addressing engineering and ge-
otechnical challenges related to offshore field
development (Akhmedov et al., 1998).

A comprehensive exploration incorporating
petrophysical interpretations, core and cutting
analyses, and seismic data review was undertak-
en to evaluate the hydrocarbon potential of the
Karabakh prospective structure.

Between 1997 and 1998, | served as a biostra-
tigraphy consultant for CIPCO Operation Compa-
ny, contributing to a study based on cuttings and
core samples obtained from three deep exploration
wells in the Karabakh region (Table 1).

In 2007, during my tenure at the German
company Wintershall, I led the Ashrafi-Karabakh
project. As part of the project, the company offi-
cially acquired well log data from SOCAR.
These data were initially available only in paper
format but were later digitized and edited by Pet-
rologic Data Services GmbH. The final dataset
was delivered in LAS digital format with a sam-
pling interval of 0.1524 meters. | extend special
thanks to my former colleague, Mr. Richard Cul-
pman, whose rigorous quality control confirmed
the reliability of the log data for the Karabakh-2
and Karabakh-3 wells. For other intervals, only
low-resolution composite logs were available.
Consequently, the detailed analysis and fulfil-
ment of the project objectives were achievable
primarily for the Karabakh-2 and -3 wells, while
interpretations for the Karabakh-1 well should be
regarded as qualitative rather than quantitative.

In collaboration with Mr. Culpman, we
conducted petrophysical interpretations of the
Karabakh wells. All formation tops in the logs
were corrected by me. A standard deterministic
interpretation was carried out using Interactive
Petrophysics software under the supervision of
Mr. Culpman.

Prior to 1997, during my service as an offshore
exploration geologist at SOCAR, | performed bio-
stratigraphic analyses on five shallow engineering
drilling wells. These studies aimed to achieve a de-
tailed understanding of Quaternary sea-bottom sed-
iments, focusing on their composition, microfauna,
stratigraphy, thickness, and physical properties.
Such insights are critical not only for enhancing the
efficiency and safety of geological exploration but
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also for addressing engineering and geotechnical
challenges associated with offshore field develop-
ment (Akhmedov et al., 1998).

A comprehensive exploration encompassing
petrophysical interpretations, core and cutting
analyses and a review of seismic data facilitated
an assessment of the hydrocarbon potential of
the Karabakh prospective structure.

Geological and Geophysical Exploration

Initial exploratory activities commenced in
1993 with two wells drilled by the State Oil Com-
pany of the Azerbaijan Republic (SOCAR). Well
No. 1 targeted the Pliocene Gala Formation at a
projected depth of 4200 meters but was abandoned
at 720 meters due to technical difficulties. Well No.
2, also targeting the Gala Formation, was terminat-
ed at 1567 meters upon reaching the Surakhany
suite for similar reasons (Javadova, 2005).

Subsequent exploration between 1996 and
1998 involved 3D seismic surveys by interna-
tional operators and the drilling of three addi-
tional wells (KPS-1, KPS-2, and KPS-3) by a
foreign consortium. These wells intersected sed-
imentary sequences ranging from the Quater-
nary to the Miocene (Fig. 2).

o KPS-1 (central axis): drilled to 3840 m; tar-
geted Productive Series.

o KPS-2 (southwestern flank): reached 3809
m.

o KPS-3 (northern flank): drilled to 3766 m.

The primary objective was to evaluate the
hydrocarbon potential of the Balakhany (Hori-
zons X, IX, and VIII) and Fasila Formations.
Due to limited reservoir quality and hydrocar-
bon shows in these zones, deeper secondary tar-
gets in the Lower and Upper Kirmaki for-
mations were also evaluated.

Table 1
List of the studied core and cutting materials
number of core
fsiggcr:;r:fé well Ne Pene':jr;tiﬁ well sample and sludge Core intervals (m)
P cuttings
0-5; 10-20;35-38; 38-43; 40-55; 60-65; 75-80;
8 0-150 10 80-85; 90-100; 145-150
3 0-200 0-5; 5-10; 20-30; 55-60; 190-200; 970-975;
976-980; 1055-1065
24 0-150 0-10; 20-30; 30-40; 90-100; 140-150
4 0-100 0-10; 40-50; 70-80; 90-100
Karabakh
655-665; 680-690 ; 690-1000 ;1050-1060;
2 755-900 1060-1070;1100-1110
cuttings: 330-1000 m every 10 m;.1003-3425
) i core - 2; m every 5 m; 3425-3445 m every 3 m; 3445-
KPS-3 330-3723 cuttings - 617 3766 m every 5 m; Core: 3701-3712.20 m;
3712.20-3723 m
3407-3408 m; 3408-3409 m; 3409-3416 m;
KPS-2 3407-3419 3416-3418 m; 3418-3419 m
cuttings - 95- cuttings 328-1000 m every 10 m; 1000-3485
KPS-1 1000-3840 cor(?- 29 ’ m every 3 m; core: 3610-3619 m; 3753-3762
m; 3762-3840 m every 3 m
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Fig. 2. Seismic section over Karabakh field

Tectonic Setting

e Tectonically, the Karabakh field lies with-
in the North Absheron uplift zone, a region char-
acterized by intense Neogene folding and faulting.
All local structures of the zone where the located
Karabakh field are characterized by small sizes (5-
10x12 km), inconsiderable amplitudes (100-200
m), flanks of least dip (up to 7-12°) and their eche-
lon joint. The arches of the structures are usually
broad and without faults. Their structure gets more
complex with depth (Babayev, Gadjiev, 2006).
Structural geometries of the Karabakh field in-
clude asymmetrical and locally overturned anti-
clines segmented by longitudinal (thrust and
strike-slip) and transverse faults. The Karabakh
fold trends NW-SE and comprises two domal
culminations (Javadova, 2019).

The structure is further complicated by latitu-
dinal and longitudinal fault systems, particularly
in its axial part, where the amplitude of displace-
ment ranges from 50 to 120 meters. The south-
western flank exhibits dips of 18-20°, whereas the
northeastern flank dips at 9-10°, increasing with
depth. These structural features suggest a syndep-

Formation

Balakhany

Fasila

Upper Kirmaki (Sandy)
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ositional tectonic regime and pose challenges for
uniform geological prediction across the field. (La
Bella et al., 1996) (Fig. 3).

Stratigraphy and Lithological

Characteristics

The stratigraphic column of the Karabakh
area can be subdivided into four main intervals
(Fig. 4):

1.0-700 m (Quaternary): Unconsolidated
sandy-argillaceous sediments with drilling
difficulties due to low compaction.

2. 700-2220 m (Absheron-Akchagyl and Up-
per Productive Series): Transitional se-
quence with increasing lithological stability.

3. 2220-3500 m (Productive Series): Compris-
ing the lower Surakhany, Sabunchu, Bala-
khany, Fasila, and Upper Kirmaki formations.
>3500 m: Lower Kirmaki sediments and

deeper sequences.

The lithology predominantly consists of
hard, grey sandstone-siltstone interbeds with
compact plastic clays. Reservoir properties of
key formations are summarized below:

Sand Content (%) Average Porosity (%)

60 19.0
65 20.2
75 22.0
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Seismic-geological cross section
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Fig. 3. Seismic-geological cross section Karabakh prospect

From a lithological perspective, several im-
portant characteristics of the layers merit atten-
tion. Clay-rich intervals, particularly below the
Surakhany suite, exhibit swelling behavior that
complicates drilling operations and wellbore
stability.

It should be noted that the Upper Kirmaki
sandy formations in the Absheron archipelago
areas are characterized by lithological stability,

it can be assumed from well KPS-1 data that the
Upper Kirmaki sandy formation did not undergo
any considerable lithofacial changes in the
Karabakh prospect.

Clay-rich intervals, particularly below the
Surakhany suite, exhibit swelling behavior that
complicates drilling operations and wellbore
stability (Table 2).
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Fig. 4. Stratigraphy chart of the Karabakh field
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During drilling of the Gala suite and Mio-
cene Formations in the KPS-1 well, the extru-
sion and leakage of a plastic, lutea-like material
from the open borehole zone were observed.
This material appears to have formed due to the
saturation of siltstones and compacted clays
with high-pressure water and hydrocarbons that
migrated into the overlying clay layers from un-
derlying deposits. Swollen clay facies are par-
ticularly common in fluid-conducting fracture
zones within the clay cap rock. These clays tend
to concentrate along the migration paths of
high-pressure fluids and are primarily extruded
into the wellbore. Additionally, they swell fur-
ther under the influence of drilling mud filtrate,
increasing in plasticity and susceptibility to
creep.

To assess the wellbore stability of the KPS-
1 in the 3750-3840 m interval, pre-stressed clay
rocks in this section were studied. Potential time
windows for the onset of drilling issues were
also identified. Comparative analysis indicates
that such problems are not typical at shallower
depths, such as in the Lower Kirmaki suite
(3500-3550 m) or the Gala suite (3600-3700 m).

The borehole narrowing, clay extrusion, and
formation of clay lumps observed during drill-
ing of the Gala suite and Miocene Formations
are attributed to the widespread presence of
montmorillonite clays. Notably, in the adjacent
Guneshli area, montmorillonite content reaches
up to 30% in the Upper Kirmaki sandy, Kir-
maki, and Lower Kirmaki suites, and up to 40%
in the Gala suite. It is likely that similar mont-
morillonite concentrations exist in these suites
within the Karabakh area as well. A sharp in-
crease in montmorillonite content (up to 20-
30%) in loose clay sludge is considered indica-
tive of the proximity to a large, high-pressure
hydrocarbon accumulation.

Comparative analysis of subsurface con-
ditions in Karabakh and adjacent fields

Regional data analysis reveals that the strat-
igraphic layers in the lower part of the Produc-
tive strata are characterized by unstable pore
pressure, even within individual layers. For in-
stance, in the Fasila suite at the adjacent Chirag
field, pore pressure in well No. 6 ranges from
35.5 to 44.6 MPa. Similarly, in the Upper Kir-
maki sandy, pore pressure in well No. 4 varies
from 38.6 to 51.3 MPa, with corresponding

changes in pore pressure gradients in the clay
formations.

These variations in fluid pressure between
adjacent intervals of differing lithology are at-
tributed to the differing influence of overlying
rocks on impermeable clay layers versus perme-
able reservoirs with a rigid framework. Such
localized instability in pore pressure across nar-
row depth intervals often results in wellbore
erosion.

Abnormally high reservoir pressures are
consistently observed in the same stratigraphic
layers of the lower Productive Series — specifi-
cally in the Upper Kirmaki sandy, Kirmaki
suite, and the basement complex — across all
nearby wells, including Chirag No. 4 and No. 6,
Novkhany No. 1, Arzu No. 2, and Karabakh
KPS-1.

Actual data obtained during well targeting
in the Novkhany prospect (formerly Nakhchiv-
an), well No. 1; Guneshli No. 5; Chirag No. 4
and No. 6; Hazri No. 4; Gilavar No. 2; and
Karabakh KPS-1 provides a basis for predicting
potential drilling challenges in any future
planned new wells at the Karabakh prospect.
These challenges primarily relate to reservoir
overpressure and hydraulic fracture pressures.

Experience from exploration well targeting
in these prospects demonstrates that, if appro-
priate technologies and procedures are followed,
drilling can generally proceed without signifi-
cant issues up to the Kirmaki Formation. How-
ever, due to the geological and structural differ-
ences in location, the drilling conditions of any
newly designed wells in the Karabakh prospect
may vary from those encountered in KPS-1.

In the 325-700 m interval, the presence of
unconsolidated formations may result in lost
circulation. Additionally, shallow epigenetic
overpressure zones may be encountered, leading
to potential water and gas shows during drilling.

The 700-2100 m interval correlates strati-
graphically with the Lower Quaternary deposits
of the Absheron and Akchagyl stages of the Su-
rakhany Formation. Within this zone, minor gas
and water shows may occur due to aquifer pene-
tration or the presence of localized hydrocarbon
accumulations.

Mud filtrate invasion into permeable units
can lead to wellbore constriction (tight hole
conditions). The interval between 2100-3300 m
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corresponds to the Sabunchu, Balakhany, Fasila,
Upper Kirmaki Clayey, and Upper Kirmaki
Sandy formations. Within these formations,
drilling may encounter water and gas shows,
sloughing, and further tight hole issues due to
mud invasion.

Petrophysical Analysis and Hydrocarbon
Potential

Well log analysis and formation testing in-
dicate that the Lower Kirmaki formation is pre-
dominantly water-bearing (Fig. 4). However,
the Upper Kirmaki sandy unit exhibited positive

gas log responses, though no direct formation
tests were performed at this interval. Tables 3
and 4, along with Figs 5, 6, 7, 8, 9, 10 and 11
show the petrophysical interpretation results of
Karabakh wells. The clay volume was deter-
mined using the GR log. The porosity was cal-
culated from the sonic log. Where available (in
Karabakh 3 only), the neutron porosity has been
used. The lithology model contains shale and
sandstone. Primary interest is that an oil-water
contact can be seen at 3450 m MD in the Upper
Kirmaki sandy in Karabakh 3.

Fig. 5. Base Productive depth map with location of the drilled wells in Karabakh field (modified after Azerbaijan Petro-

leum Industry Review, 2007)
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Fig. 6. Karabakh KPS-1 well log at Upper Kirmaki sandy (UKS) level
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Fig. 7. Karabakh KPS-1 well log.at Lower Kirmaki (LK) level
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Fig. 8. Karabakh KPS-2 well log at Upper Kirmaki sandy (UKS) level
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Fig. 10. Karabakh KPS-3 well log at the Upper Kirmaki sandy (UKS) level
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Fig. 11. Karabakh KPS-3 well log at the Lower Kirmaki (LK) level
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All wells drilled in the Karabakh field —
KPS-1, KPS-2, and KPS-3 — were ultimately
abandoned due to geological reasons. However,
well KPS-2 vyielded successful testing results.
Two productive intervals were identified:

e From 3665.5 to 3681 m (Lower Kir-
maki/LK Suite), the well produced 30 t/d of
condensate and 773,000 m3/d of gas.

e From 3414 to 3433 m (Upper Kirmaki
sandy/ UKS Suite), it produced 82 t/d of con-
densate and 700,000 m3/d of gas.

In well KPS-1, geophysical data indicated a
gas-bearing interval between 3265 and 3278 m
(UKS Suite), although no production test was
reported.

No testing was conducted in well KPS-3.

Two primary hydrocarbon-bearing intervals
have been delineated:

o Lower Kirmaki suite (LK): Gas-
condensate

e Upper Kirmaki sandy suite (UKS):
Oil/condensate with a gas cap

Well targeting analysis in adjacent pro-
spects indicates that drilling conditions in the
lower part of the Productive strata differ signifi-
cantly from those encountered in the Karabakh
prospect. Exploration in adjacent Ashrafi and
Karabakh fields supports the presence of com-
mercial hydrocarbons within these formations
(Babayev, Gadjiev, 2006). Nevertheless, due to
the limited number of drilled wells and insuffi-
cient well testing, spatial variability and reser-
voir heterogeneity remain unresolved.

Conclusion

1. Hydrocarbon Potential Confirmed: The
Karabakh field exhibits confirmed gas-
condensate and oil/condensate accumula-
tions within the Lower and Upper Kirmaki
formations, based on positive log responses
and production testing in KPS-2. The UKS
suite is particularly promising, showing sig-
nificant gas and condensate yields.

2. Stratigraphic and Structural Complexity:
The area presents considerable geological
complexity, with asymmetric folding, fault
segmentation, and significant lithological
variability. These features pose challenges
for reservoir continuity predictions and well
placement.

3.

. Further Appraisal

Reservoir Quality: Reservoirs within the
Balakhany, Fasila, and especially the Upper
Kirmaki formations demonstrate good sand
content (up to 75%) and porosity values
(~22%), suggesting favorable conditions for
hydrocarbon storage and flow.

. Drilling Challenges Identified: Issues re-

lated to clay swelling, borehole instability,
overpressured zones, and high montmorillo-
nite content were encountered during drill-
ing, particularly in the Gala and Miocene
formations.

. Pressure Variability: Abnormally high and

variable pore pressures were observed in mul-
tiple formations. This highlights the necessity
for careful wellbore pressure management
and mud weight control during drilling.

. Underexplored Structure: Only three wells

(KPS-1, KPS-2, KPS-3) were drilled, with
limited testing conducted. This has left sig-
nificant uncertainty in reservoir characteriza-
tion, continuity, and lateral extent.

Recommendations

Drilling: Additional
wells should be strategically placed along
the flanks and crest of the structure to im-
prove spatial resolution, validate reservoir
connectivity, and better define hydrocarbon
contacts.

. Comprehensive Testing: Conduct complete

formation testing in future wells, particularly
in promising zones identified in KPS-1 and
KPS-3, to assess productivity and fluid
properties directly.

. Enhanced Well Planning: Implement ad-

vanced wellbore stability models that account
for clay swelling and overpressured intervals.
Pre-drilling geomechanical modelling should
be mandatory to mitigate drilling risks.

. Extended Seismic Analysis: Update and re-

fine 3D seismic interpretation to resolve
fault systems, dome culminations, and po-
tential trap geometries more accurately. Pay
special attention to lateral sealing faults and
stratigraphic pinch-outs.

. Petrophysical Re-evaluation: Reassess ex-

isting log data using advanced interpretation
techniques (e.g., NMR, dielectric logging) to
characterize better characterise fluid types,
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saturations, and porosity in heterogeneous
reservoirs.

6. Pressure Management Strategy: Establish
a detailed pore pressure prediction and mon-
itoring framework to safely navigate high-
pressure zones and reduce the risk of kicks
or losses during drilling.

7. Comparative Regional Study: Continue
integrating regional data from adjacent fields
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NEPCIHIEKTUBBI OCBOEHUSI KAPABAXCKOI'O MECTOPOXKJIEHUS
B IO)KHO-KACITUMCKOM BACCEWHE

Jl:xxaBanoBa A.
Micro Pro GmbH, I'epmanus
39245, F'ommepn, ya. Mazoebypeep, 26B: arzujavadova@yahoo.com, javadova@micropro.de

Pe3tome. Mectopoxnenne Kapabax, pacrmonokeHHOe B CeBEpHOH dacTu AOIIEpOHCKOro apXwWIleyara B Ipeaeax
OxnH0-Kactmiickoro 6acceitna, o01agaeT 3HAYNTEIBHBIM MTOTEHITHAJIOM YTIEBOIOPOIOB, TJIAaBHBIM 00pa3oM B HIKHE-
U BEpXHEKMPMAKWHCKHX TOJIIaX. 3HauyalbHO MECTOpOKAeHHE ObLI0 OTKpHITO B 1998 rony xoncopuumymom Caspian
International Operating Company. B 1999 roxy mpoekT Obl1 mpHOCTaHOBIJIEH, Korja IieHa HedTu cocramisiia 25-26
Joiu1apoB 3a Gappenb. HecMOTpst Ha OTKpBITHE 3alieKeid, MPOeKT ObLI 3aKPhIT, MOCKOJBKY 3anachl HeTH U ra3a Obln
MIPU3HAaHBl S5KOHOMUYECKH Hellesiecoo0pa3HbIMuU 1is pazpaboTku. Onanako B 2018 roay Hayaaoch ero OCBOSHHE B paM-
Kax KOHTpakTa, moanucanaoro mexay SOCAR u Equinor.

I'eonornyeckue uccienoBaHus, BKIIOYas cTpaTUrpaduio, KapoTax U NeTpoQU3NUEcKyl0 WHTEPIPETALUIO, TPOBO-
TUITUCH TT0 JaHHBIM TpEX ckBakuH (KPS-1 — KPS-3), mpu 3ToM Hanbompmmii ycreX UCIBITAHAN OB TOCTUTHYT Ha
ckBaxuHe KPS-2. IonoxxutenpHble pe3yabTaThl 1O rady M KOHICHCATY OBLIM MOJyYeHBI M3 MHTEPBAIOB: IMOAKHPMA-
KMHCKasl M HAIKHPMaKHHCKasl IIeCYaHasi, YT0 MOATBEPKIAET KOMMEPUECKYIO IIEPCIEKTHBHOCTh MECTOPOXKICHUSL.

CTpyKTypHas CII0)KHOCTh PETHOHA — BBIPAKEHHAS! aCHMMETPHUYHBIMHU CKJIaJKaMH, HAABUTAMH M JINTOJIOTHIECKOH M3-
MEHYHBOCTBIO — CO3JaéT 3HAUUTENbHBIE TPYJHOCTH NpH pa3Benke n Oypernu. Crparurpaduuecknii aHann3 BBISBIII
MOIIIHYIO TOJIILY MECYAHO-TIMHUCTBIX OTJIOKECHHUH, PU ATOM KIIFOUEBBIE KOJUIEKTOPBI XapaKTePHU3YIOTCS BBICOKOH HOpH-
cTocThio (10 22%) 1 necuaHucTocThIO (10 75%). [IpoBenenue OypoBBIX pabOT OCIOKHSIOCH HECTAOUIBHBIMHU TJIACTOBBI-
MU JIaBJICHUAMH, HA0yXaHUEM TJIMH M 30HAMH aHOMAJIbHO BBICOKHX JIaBJICHHH, OCOOCHHO B KaJMHCKOW W MHOLIEHOBOM
cButax. Hannuue rimH, 60raTbIx MOHTMOPUIUIOHUTOM, JIOTIOJTHUTENIBFHO YXYALIAeT YCTOWYMBOCTh CTBOJIA CKBAXKHHBI.

CpaBHUTENBHBIN PETMOHATIGHBIN aHAIN3 U UCTOPUYECKUE JaHHbIE TI0 COCETHUM MECTOPOXK/ICHHSM MOATBEPKIAIOT NOTECH-
uan Kapabaxa, HO moquépKUBalOT HEOOXOMMOCTh JalbHe e oneHKH. Cpen peKoMeHal|ii — 1eNieBoe OypeHue, yiryd-
IIICHHBIN CeiCMUYECKN aHaIIN3, OOHOBJIEHHAs eTpo(H3IIecKas HHTEPIPETALHS ¥ CTPOTHi KOHTPOJIb JABJICHHS. Y CTpaHEHHE
9THX TEXHUYECKHX U TEOJOTUYECKUX HEONPEIENEHHOCTEH SIBISIETCS KITIOUEBBIM YCIIOBHUEM JUISl PACKPBITHS TTOJTHOTO SKOHOMH-
YeCKOro TOTeHIMAalTa MecTopokaeHns Kapabax n obecriedeHns 6e30macHoOro 1 3(p(eKTHBHOTO OCBOSHUS Ha IeTb(de.

Knruesvte cnosa: FOxcno-Kacnuiickuil 6acceiin, pazeeoxka Hepmu u 2asa, nempou3uieckuti anaius Kapomadxic-
HbIX Ouazpamm, Iumonozus, cmpamuzpaghus, Oyperue

CONUBI XO0ZOR HOVZOSINDO QARABAG YATAGININ OYRONILMOSi PERSPEKTIVLORI

Cavadova A.
Micro Pro GmbH, Almaniya
39245, Qommern, Magdeburger kii¢., 26B: arzujavadova@yahoo.com, javadova@micropro.de

Xiilasa. Qarabag yatagi Conubi Xozor hovzasinin Simal Abgeron arxipelaqinda yerlosir vo asason Asagi vo Yuxari
Kirmoki laylarinda shomiyyatli karbohidrogen potensialina malikdir. Yataq ilk dofo 1998-ci ildo Caspian International
Operating Company konsorsiumu torafindon kosf edilmisdir. 1999-cu ilds neftin bir barelinin qiymoti 25-26 ABS
dollar1 oldugu dovrds layiho dayandirilmisdir. Yataqlarin agkar edilmasine baxmayaraq, ehtiyatlarin iqtisadi baximdan
somorasiz hesab olunmasi sababindon layiho baglanmigdir. Lakin 2018-ci ildo SOCAR va Equinor arasinda imzalanmis
miigavils ¢or¢givasinds yatagin islonmasi yenidon baglamigdir.

Geoloji tadqiqatlar — stratigrafiya, quyu karotaji vo petrofiziki interpretasiya daxil olmaqla — ii¢ quyudan (KPS-1-
don KPS-3-0 godor) oldo edilon molumatlar osasinda aparilmis, on ugurlu hasilat smagi KPS-2 quyusunda geyds
almmusdir. Hom Alt Kirmoki, hom do Ust Kirmoki qumlu intervallarindan qaz vo kondensat iizro miisbat naticolor aldo
olunmusdur ki, bu da yatagin kommersiya baximindan perspektivliyini gostorir.

Rayonun struktur miirakkabliyi — assimmetrik gatlardan, itolonmo qirilmalarindan vo litoloji doyiskenlikdon ibarat
olmast — kasfiyyat vo qazma proseslorini shamiyyatli deraceds ¢atinlogdirir. Stratigrafik qiymotlandirmslar qum-gil
ardicilligindan ibarat qalin laylarin méveudlugunu gostarir; asas kollektorlar yiiksok mosamalilik (22%-o gadoar) va
qumlulug (75%-o qoadar) dayarlorine malikdir. Qazma islori qeyri-sabit lay tozyiqlori, gil sismasi va xiisusila Qala va
Miosen laylarinda yiiksok tozyiq zonalar1 sababindsn g¢atinlogsmisdir. Montmorillonitlo zengin gil minerallarmin
movcudlugu quyu dayaniqligint daha da miirokkoblogdirir.

Regional miiqayisali tohlil vo qonsu yataqlardan oldo edilon tarixi molumatlar Qarabag yatagmin potensialini
tosdigloyir, lakin oslave qiymetlondirmays ehtiyac oldugunu gostorir. Tovsiyolors mogsodyonlii qazma islorinin
aparilmasi, tokmillogdirilmis seysmik analiz, yenilonmis petrofiziki interpretasiya vo ciddi tozyiq nozarsti daxildir. Bu
texniki vo geoloji qeyri-miioyyonliklorin aradan qaldirilmasi Qarabag yataginin tam iqtisadi potensialinin reallas-
dirilmasi va tohliikasiz, somarsli doniz amsliyyatlarinin tomin edilmasi tigiin vacibdir.

Acgar sozlor: Conubi Xozor hévzasi, neft vo qaz Kasfiyyati, karotaj diagramlarmin petrofiziki tohlili, litologiya,
stratigrafiya, gazma
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CONFERENCE INFORMATION

INTERNATIONAL CONFERENCE ON GEOGRAPHY AND GEOSCIENCES (ICGG)
05-06 January, 2026, Bali, Indonesia

Website: https://waset.org/geography-and-geosciences-conference-in-january-2026-in-bali
Program: https://waset.org/conferences-in-january-2026-in-bali/program

INTERNATIONAL CONFERENCE ON GEOMORPHOLOGY (ICG)
05-06 January, 2026, Singapore, Singapore

Website: https://waset.org/geomorphology-conference-in-january-2026-in-singapore
Program: https://waset.org/conferences-in-january-2026-in-singapore/program

INTERNATIONAL CONFERENCE ON ENVIRONMENTAL GEOLOGY AND
PETROLEUM (ICEGP)

12-13 January, 2026, Zurich, Switzerland

Website: https://waset.org/environmental-geology-and-petroleum-conference-in-january-2026-in-zurich
Program: https://waset.org/conferences-in-january-2026-in-zurich/program

INTERNATIONAL CONFERENCE ON GEOLOGY AND GEOPHYSICS (ICGG)
19-20 January, 2026, Maldives, Maldives

Website: https://waset.org/geology-and-geophysics-conference-in-january-2026-in-maldives
Program: https://waset.org/conferences-in-january-2026-in-maldives/program

INTERNATIONAL CONFERENCE ON GEOLOGICAL AND EARTH SCIENCES (ICGES)
26-27 January, 2026, Paris, France

Website: https://waset.org/geological-and-earth-sciences-conference-in-january-2026-in-paris
Program: https://waset.org/conferences-in-january-2026-in-paris/program

INTERNATIONAL CONFERENCE ON GEOGRAPHY AND GEOSCIENCES ICGG
02-03 February, 2026, Bangkok, Thailand

Website: https://waset.org/geography-and-geosciences-conference-in-february-2026-in-bangkok
Program: https://waset.org/conferences-in-february-2026-in-bangkok/program

17TH INTERNATIONAL SYMPOSIUM ON EQUATORIAL AERONOMY
09-13 February, 2026, Liberia, Costa Rica

Website: https://www.iap-kborn.de/iseal7/home
Registration: https://www.iap-kborn.de/iseal7/registration
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INTERNATIONAL CONFERENCE ON GEOLOGY AND CLIMATE CHANGE
02 March, 2026, Cologne, Germany

Website: http://globalconference.co/Conference/21869/ICGCC/
Email-1d: summit.globalconference@gmail.com

13TH INTERNATIONAL CONFERENCE ON GEOLOGICAL AND CIVIL ENGINEERING
6-8 March, 2026, Fukuoka, Japan

Website: https://www.icgce.org/

Submission: https://confsys.iconf.org/submission/icgce2026
Registration: https://www.icgce.org/reg.html

E-mail: icgce@chees.net

PAN MEDITERRANEAN GEOTECHNICAL ENGINEERING CONFERENCE
25-28 March, 2026, Beirut, Lebanon

Website: https://pmgec-leb.com/
Registration: https://pmgec-leb.com/registration/

13™ ANNUAL INTERNATIONAL CONFERENCE ON GEOLOGY AND EARTH SCIENCE
13-17 July, 2026, Athens, Greece
Website: https://www.atiner.gr/geology

Registration: https://www.atiner.gr/product/registration
E-mail: atiner@atiner.gr

INTERNATIONAL CONFERENCE ON GEOLOGY AND GEOPHYSICS (ICGG)
14-15 August, 2026, Baku, Azerbaijan

Website: https://waset.org/geology-and-geophysics-conference-in-august-2026-in-baku
Program: https://waset.org/conferences-in-august-2026-in-baku/program

SEG 2026 CONFERENCE
30 September — 3 October, 2026, Salt Lake City, United States

Website: https://www.segweb.org/SEG-2026/SEG-Conference/SEG-2026/Home.aspx
Email: sponsorship@segweb.org

WORLD IAEG 2026 CONGRESS: ENGINEERING GEOLOGY
IN ARAPIDLY CHANGING WORLD

30 October — 6 November, 2026, Delft, The Netherlands

Website: https://iaeg2026.org/

Themes: https://www.iaeg2026.0rg/150970/themes-in-detail

Call for abstracts: https://www.iaeg2026.0rg/150970/call-for-abstracts
E-mail: info@iaeg2026.0org
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GUIDE FOR AUTHORS

The editorial board of a journal "Stratigraphy, petroleum sedimentology, geochemistry™ accepts
papers, reviews and brief information. Manuscripts should be submitted in Azerbaijani, Russian and
English.

Articles, after publication, are assigned an individual DOI identifier
The title of the manuscript

(font: Times New Roman (TNR) — 12 pt., all letters in the Title capital, bold, should be placed
symmetrically relatively the middle of page along the width of text margin (16.5 cm), then — type the
author’s last name then initials, in one space). Title should be given in the original language of the
manuscript in line with Russian and English translation.

Author’s names and initials and affiliation

(font: — 11 pt, lower-case letters, should be placed symmetrically relatively the middle of page,
text margin. Then, below, type the title of the affiliation, its mail address and after the colon — e-mail
address of the corresponding author (for contacts and correspondence at all stages of the review pro-
cess, publication, and in the period after publication). Font: — 11 pt, italics, letters lower-case, should
be placed symmetrically relatively the middle of page along the width of text margin. Email address
of the corresponding author indicates that the author will handle correspondence at all stages of ref-
ereeing and publication, also post-publication.

Authors should be indicated as follows: first is the last name then initials. If the authors work in
different affiliations, after initials should be put superscript. After the authors’ last name and initials,
in the next line the respective superscript should be placed, corresponding to the affiliation of the
authors. For instance, such as below,

Ismail-Zadeh A.J.1, Musyaev Sh.D.2, Veliyev Z.A
!Geology and Geophysics Institute, Azerbaijan National Academy of Sciences
119, H. Javid Ave., Baku, Azerbaijan, AZ1073: arifismail@mail.ru
2“AzerGold” CJSC
M.Mushfig Str., 2H, Baku, Azerbaijan, AZ1004

Summary

Please provide Summary of 200 to 250 words describing the objectives of the research, and the
rationale and methods (if relevant), should be included. The word “Summary” should be bold. Both
the word “Summary” and the text should have font: — 11 pt, lower-case letters. The text in Summary
should not contain formula. References should be avoided. Also, non-standard or uncommon abbre-
viations should be avoided, but if essential they must be defined at their first mention in the abstract
itself. The width of the text should not exceed 13.5 cm and should be placed symmetrically relatively
the middle of page. Single space between lines should be considered. Summary should be given in
the original language of the manuscript, also in Russian and English and contain 200-250 words.
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Keywords

Immediately after the abstract in a single space provide a maximum of 7 keywords, avoiding
general and plural terms and multiple concepts (if possible, avoid, for example, 'and’, 'of'). The word
“Keywords” with colon should be bold and italic. After the colon the keywords should appear italic
and separating from each other by comma. The keywords will be used for indexing purposes. After
two spaces Introduction should come.

Introduction

State the objectives of the work and provide an adequate background, avoiding a detailed litera-
ture survey or a summary of the results.

Requirement to manuscript design

There are no strict requirements on consequent enumeration of the titles in the manuscript. Au-
thors can put title in any style or format as long as the titles in the manuscript are consistent. Authors
can select to either enumerate each title or not to enumerate. Titles and subtitles are indented in the
text by separate line on the line with an indentation and are printed by bold font — 14pt (for titles) and
12pt (for subtitles). Their appearance begins on the left margin of the text.

Text of the manuscript

Each paragraph begins with indentation of 1 cm from the left margin of the column. The spaces
between lines in the text are 1.5 interval, the text of the paper is printed in the MW. Recommended
font: 14pt (Times New Roman). The other fonts (Helvetica, Arial and etc.), should be avoided. The
papers are presented in Azerbaijani, Russian, or English languages. However, if presented in Azer-
baijani language, please, ensure to provide the Russian version of the manuscript. Overall, the pref-
erence will be given to the papers presented in English.

The text of the paper should be formatted (in particular, all lines should be justified from left and
right without leaving the margins of the text), should be edited and checked from the spelling view-
point, special geographical terms and signs (in the international SI system).

Page format

Page format corresponds to A4 format, (21,0x29,7cm). Margins: from left 3 cm, right — 1.5 cm,
from top and bottom — 2 cm. Number all manuscript pages consecutively in the lower right corner.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Meth-
ods that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Theory/calculation

Theory section should extend, not repeat the background to the manuscript already dealt with in

the Introduction and lay the foundation for further work. In contrast, a Calculation section represents
a practical development from a theoretical basis.
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Illustrations, tables, formulas

Each figure (map, diagram, scheme, etc.) should be presented as a separate object in the end of
the text or as file in JPEG (*.jpeg, *.jpg). As a rule, their sizes should not exceed 7.75 cm in the width.
It should not exceed the width of text margin (16.5 cm) and located symmetrically relatively the
middle of page. Picture caption should be carried out by font — 12pt (bold), the caption (deciphering
of conditional signs, explanation etc.) font TNR — 12 pt in italics. Each figure and caption should be
on one page, and figure caption is under the figure.

For graphical work, you are recommended to use the following guidelines:

« For bitmap images, use the JPG/JPEG, TIF format at 300-dpi resolution, 256 grayscales.
« Vector images must be submitted in CorelDraw, Adobe Photoshop.
 For photographs, use a JPG/JPEG, TIF format at no less than 300 dpi.

Numbers and names of tables are given by font — 12pt (bold) above them. The tables should not
be huge and should not be left the boundaries of text margin. The tables should not have continuation
from one page to another. The tables should be placed in the text of the paper. Please, number tables
consecutively in accordance with their appearance in the text and place any table notes below the
table body. Each figure and its caption must be placed on the same page, with the caption directly
below the figure. Abbreviations are not allowed in the table.

Formulas are given without intermediate computation, with compulsory deciphering of symbols
using in them (immediately after formulas), with a distinct displacement of degrees and footnote
indexes, relatively the middle of page, containing this formula. Numbers of formulas are put in round
brackets near the right margin of text on one line with formula in case if they are mentioned in text.
Microsoft Equation is recommended for formulas. The width of line with formula and number of
formula should not exceed 7.75 cm.

Results and/or Discussions

Results should be clear and concise. Discussion should explore the significance of the results of
the work, not repeat them. A combined Results and Discussion section is often appropriate. Avoid
extensive citations and discussion of published literature.

Conclusions

The main conclusions of the study may be presented in a short. Conclusions section may stand
alone or form a subsection of a Discussion or Results and Discussion section, depending on the
decision of author(s), style of the research in manuscript, obtained results from theory/calculations,
etc.

Reference

Please, use the style of the References such as below. No numeration. Non-dependent on the
original language of the manuscript, References must be provided also in English. If the reference in
origin is either in Azerbaijani language or in Russian, please, translate the name of the book/arti-
cle/material in English, but put the origin of the language in parenthesis, such as (in Russian). Please,
remain the name of the Publishing House non-translated, such as Nauka, Nedra, Nafta-press, EIm,
etc.
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Example:

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47

p. (in Azerbaijani).

Hasanov T.Ab. Ophiolites of Lesser Caucasus. Nedra. Moscow, 1985, 240 p. (in Russian).

Isachenko A.G. Landscape studies and physico-geographical zoning. Vysshaya shkola. Moscow,

1991, 366 p. (in Russian).

Bortnikov N.S. Geochemistry and origin of ore forming fluids in hydrothermal-magmatic sys-
tems in tectonically active zones. Geology of ore fields. Vol. 48, No. 1, 2006, pp. 3-28 (in Russian).

Examples of References for the paper submitted in English

REFERENCES

Dearing J. Magnetic susceptibility. In: Walden J., Smith
J.P., Oldfield F. (Editors). Environmental Magnetism:
a practical guide, Quaternary Research Association.
Technical Guide, No. 6, London 1999, pp. 35-62.

Dodonov A.E., Tchepalyga A.L., Mihailescu C.D., Zhou
L.P., Markova A.K., Trubikhin V.M., Simahova A.N.,
Konikov E.G. Last-interglacial records from central
Asia to the northern Black Sea shoreline: stratigraphy
correlation. Netherlands Journal of Geosciences,
Vol. 79, No. 2/3, 2000, pp. 303-311.

King J.W., Channell J.E.T. Sedimentary magnetism, envi-
ronmental magnetism, and magnetostratigraphy. U.S.
Nat. Rep. Int. Union Geod. Geophys. Rev. Geophys.
1987-1990, V. 29, 1991, pp. 358-370.

Lowrie W. Identification of ferromagnetic minerals in a rock
by coercivity and unblocking temperature properties.
Geophys. Res. Lett., Vol. 17(2), 1990, pp. 159-162.

Mammadov A.B., Aleskerov B.D. Pleistocene of Azerbai-
jan. Azerbaijan National Academy of Sciences. Insti-
tute of Geo- graphy. Baku, 2002, 70 p. (in Russian).

Pilipenko O.V., Sharonova Z.V., Trubikhin V.M., Novru-
zov Z., Karyagdy S.K., Abrakhamsen N. Study of en-
vironmental change of Karaja section rocks formation
(Azerbaijan) on results of petromagnetic research.
Earth Physics, No. 4, 2009, pp. 85-96 (in Russian).

Trubikhin V.M. Paleomagnetic method and dating of re-
gional geological events of Pontian-Caspian. New data
on geochronology of Quaternary period. Nauka. Mos-
cow, 1987, pp. 150-157 (in Russian).

JIMTEPATYPA

Dearing J. Magnetic susceptibility. In: Walden J., Smith
J.P., Oldfield F., (Editors). Environmental Magnetism:
a practical guide, Quaternary Research Association.
Technical Guide, No. 6, London, 1999, pp. 35-62.

Dodonov A.E., Tchepalyga A.L., Mihailescu C.D., Zhou
L.P., Markova A.K., Trubikhin V.M., Simahova A.N.,
Konikov E.G. Last-interglacial records from central
Asia to the northern Black Sea shore line: stratigraphy
correlation. Netherlands Journal of Geosciences,
Vol. 79, No. 2/3, 2000, pp. 303-311.

King JW. and Channell J.E.T. Sedimentary magnetism,
environmental magnetism, and magnetostratigraphy.
U.S. Nat. Rep. Int. Union Geod. Geophys. Rev. Ge-
ophys. 1987-1990, V. 29, 1991, pp. 358-370.

Lowrie W. Identification of ferromagnetic minerals in a
rock by coercivity and unblocking temperature proper-
ties. Geophys. Res. Lett., Vol. 17(2), 1990, pp. 159-162.

MawmenoB A.B., Aneckepos B.JI. Ilneiicronen Azep0Oaii-
JoxkaHa. Hammon. Akan.Hayk Asepbaiimkana. MHcTH-
tyT ['eorpadun. baky, 2002, 70 c.

IMununenko O.B., laponosa 3.B., Tpyouxun B.M., Ho-
Bpy30B 3., Kapsrast C.K., Abpaxamcen H. 3ydenue n3-
MEHEeHHH cpefbl (hopMupoBaHMs MOpoJ pa3pesa Kapa-
Joka (Azep0OaiikaH) 1o pe3ysbTaTaM IeTPOMarHUTHBIX
nccaenoBanuii. Gusrka 3emin, No. 4, 2009, c. 85-96.

Tpy6uxun B.M. [laneoMarHuTHBIN METOA U TaTHPOBAHUS
PETrUOHAIIBHBIX T'€OJOTUYCCKUX coObrTuii ITonro-Kac-
musa. Howie JAHHBIE IO I'€OXPOHOJIOTMU YE€TBEPTHUY-
Horo nepuoza. Hayka. Mocksa, 1987, c. 150-157.

Example of References for the paper submitted in Azerbaijani (or Russian) languages

ODOBIYYAT

Azaorbaycan Respublikast shalisinin  siyahiyaalinmast.
2009-cu il. XIX cild, Baki, 2011, 820 s.

Azarbaycan Respublikasimin konstruktiv cografiyasi. (Bu-
dagov B.O. redaktasi altinda). 3 cilddo, 11 cild, Avro-
pa. Baki, 2003, 256 s.

REFERENCES

Alizade E.K., Tarikhazer S.A. Exomorphodynamics of
mountain relief and its estimation. Victory. Baku, 2016,
236 p. (in Russian).

Budagov B.A. Modern natural landscapes of the Azerbai-
jan SSR. EIm. Baku, 1988, 135 p. (in Russian).

77



Guide for authors / Stratigraphy, petroleum sedimentology, geochemistry 2 /2025, 74-91

Ibrahimov T.O. Landsaft todgigatlart vo onlarin ekoloji
problemlori. EIm. Baki, 2015, 384 s.

Qaribov Y.©. Azarbaycan Respublikasinin miiasir land-
saftlarinin antropogen transformasiyasi. Mars Print.
Baki, 2011, 299 s.

Qaribov Y.O. Azarbaycan Respublikasi tobii landsaftlari-
nin optimallagdiriimasi. AzTU mothoasi. Baki, 2012,
216 s.

Mammadov Q.S. Torpagsiinasliq va torpaq cografiyasinin
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MUOSLLIFLOR UCUN QAYDALAR

“Stratigrafiya, neft sedimentologiyasi, geokimya” jurnalinin redaksiya heyati mogalslori, icmal
xarakterli molumatlari, miizakiralori vo qisa moalumatlar1 gabul edir. Magalalor Ingilis, Rus vo
Azorbaycan dillarinds taqdim edilo bilor.

Nosr edildikdan sonra maqalalara fardi DOI identifikatoru verilir.
Maqalonin adi

Srift: Times New Roman (TNR) — 12 pt, biitiin harflor boyiik, qalin olmali, sahifonin ortasinda
tam enina (16,5 sm) simmetrik yerlagdirilmalidir. Sonra bir interval buraxaraq miialliflorin soyad1 vo
admnin bas horflori yazilmalidir. Mogalonin ad1 orijinalda rus va ingilis torctimalorine uygun olaraq
yazilmalidir.

Miialliflorin inisiali va soyad, islodiklori taskilatin adx

Sriftin dlgiisii — 11 pt, kigik harflorlo sohifanin morkazina simmetrik yerlosdirilmolidir. Asagida
togkilatin adi, pogt tinvani iki noqto ilo — miallifin e-mail tinvani (biitiin marhalalords, elocs do
nosrdon sonraki yazismalar vo miiraciatlor ligtin). Srift — 11 pt, kursiv, kigik harflorla, sohifanin tam
enina simmetrik yerlosdirilmalidir.

Miislliflor agagidaki ardicilligla qeyd edilmalidir: avvalca soyad, sonra iss inisial. ©gor miialliflor
forgli toskilatlarda isloyirlorss, inisialdan sonra yuxari indeksdo rogom qoyulmalidir. Soyad vo
inisialdan sonra, névbati Sotirdo miivafiq yuxari indeks miialliflorin islodiyi togkilatin ad1 ilo uygun
olaraq yerlosdirilmalidir. Masalon, asagidaki kimi:

Ismail-Zadeh A.J.1, Musyaev Sh.D.2, Veliyev Z.A
!Geology and Geophysics Institute, Azerbaijan National Academy of Sciences
119, H. Javid Ave., Baku, Azerbaijan, AZ1073: arifismail@mail.ru
2“AzerGold” CJSC
M.Mushfig Str., 2H, Baku, Azerbaijan, AZ1004

Xiilasa

Xiilasada 200-250 s6z olmali va burada tadgigatin magsadi, mahiyysti va lazim galorsa, metod-
lar1 (agar tolob olunursa) izah edilmalidir. “Xiilasa” s6zii qalin sriftlo ¢ap olunmalidir. Hom “Xiilasa”
s0zii, hom do matn 11 pt. srift 6lgilistindo, kigik harflorlo yazilmalidir. Xiilass moatni diisturlardan ibarat
olmamalidir. Istinadlardan istifads etmayin. Standart olmayan vo ya nadir abreviaturalardan gakinin,
lakin lazim golorso, onlar ilk dofa geyd edildikds agiq sokildo gostorilmalidir. Matnin eni 13,5 sm-
don ¢ox olmamalidir vo sohifasinin morkozindo simmetrik yerlosdirilmalidir. Moatndo sotirlor
arasindaki mosafo — 1 interval olmalidir. Xiilaso orijinal dilda, rus vo ingilis dillarinds togdim
olunmali va hacmi 200-250 s6z olmalidir.

Acar sozlor

Xiilasadon sonra 1 interval buraxaraq, maksimum 7 sézdon ibarat agar sozlor yerlosdirilmalidir,
bu zaman timumi vo ¢oxsayli terminlordon vo anlayislardan ¢okinin (miimkiinsa, masalon, “va”
baglayicisindan istifads etmoyin). “Acar sozlor” iki ndqta ilo kursiv vo galin sriftlo yazilmalidar. iki
noqto isarasindon sonra agar sozlor Kursivlo, vergiillo ayrilaraq yazilmahdir. Acgar sozlor
indekslosdirma zamani istifado 0lunacaq. Daha sonra 2 intervaldan sonra Giris yazilmalidir.
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Giris

Isin magsadlorini, mévzunun dyronilmasini gostarin, bu vaxt dorc olunan materiallarin vo ya
todqiqatin naticalorinin atrafli icmalindan uzaq olun.

Magqalanin tartibinin talablari

Motnin sarlovhasinin ndmralonmoasi ilo bagli birbasa taloblor yoxdur. Mialliflor sarlévhalori
istadiklori stil vo formatda c¢ap edo bilorlor. Sorlovhalori nomralomok vo ya némralomomok
muolliflorin ixtiyarindadir. Sarlévhalar va yarimsarlovhalor matnds ayr1 bir satirds sol torofdo ara
buraxaraq qgalin sriftlo — 14 pt (sarlovholar tigiin) va 12 pt (yarimsarlévhalar {igiin) ¢ap olunmalidir.

Magqgalanin matni

Hor bir abzas sahifonin sol torafindon 1 sm arali baglayir. Matndo Satirlor arasindaki masafa — 1,5
interval olmalidir, magalo MW formatda ¢ap edilmalidir. Tovsiya olunan srift 6lgiisii — 14 pt (Times
New Roman). Basqa sriftlordon istifado etmayin. Moagaloalor Azorbaycan, rus vo ya ingilis dilinds
toqdim olunmalidir. ©gar magals azarbaycanca yazilibsa, xahis edirik, rus dilinds olan versiyasini da
olavo edin. Ingilisca tagdim olunan mogalslars iistiinliik verilocok.

Moagalonin motni diizgiin formatlanmali (xiisusila, biitiin satirlor soldan va sagdan diiz olmali,
sohifodon konara ¢ixmamalidir), diqgoatlo redakts olunmali va cografi adlarin, geoloji terminlarin vo
beynoalxalg Sl sistemindoki simvollarin diizgiin yazilmasi baximindan yoxlanilmalidir.

Sohifonin formati

Sohifanin formati A4 6lgiisiine (21,0 x 29,7 sm) uygun olmalidir. Konarlar: soldan — 3 sm, sagdan
— 1,5 sm, yuxaridan vo agagidan — har biri 2 sm masafodos, slyazmasinin sohifolorinin ndmralonmosi
— asag1 sag kiincdo olmalidir.

Material vo metodlar

Miistaqil tadgigatginin isi yenidon ¢apa eda bilmasi {igiin atrafli malumat toqdim edin. Bundan
awval darc olunmus metodlari qisa sokildo izah edin va onlara istinad edin. 9vvallar darc olunmus bir
metodu birbasa sitat gatironds onu dirnaq i¢inds yazin vo moanbani gostarin. Mévcud metodlarin
biitiin doyisikliklarini do geyd etmalisiniz.

Nazariyya va hesablamalar

Nozori hisso genis sokildo togdim olunmali vo golocak islor iiglin asas yaratmalidir, girisdo
verilmis molumatlar tokrarlanmamalidir. Hesablamalar bolmasi isin praktik hissasini tasvir edir, bu
da isin nazari mévqgeyini tasdiglayir.

Mlliistrasiyalar, cadvallor, diisturlar

Hoar bir sokil (xarito, diagram, sxem va s.) motndon sonra ayr1 obyekt kimi toqdim olunmali vo ya
JPEG (*.jpeg, *.jpg) formatinda fayl olaraq gondarilmalidir. Onlarin 6l¢iilari, bir gayda olaraqg, eni
7,75 sm-i va ya sahifonin konarlarini (16,5 sm) asmamalidir. Sakillor sohifanin markoazinds simmetrik
yerlosdirilmalidir. Soklin altindaki yazilarin dlgiisii — 12 pt, sokilalt1 yazi motni (sarti isaralorin izahi
Vo S.) — 12 pt; kursivla yazilmalidir. Hor bir sokil va sokilaltt matn eyni sohifods olmali, sokilalti yazi
motni soklin altinda yerlosmoalidir.
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Qrafik islor tiglin asagidaki qaydalari tovsiys edirik:

e Rastr tosvirlar ti¢iin JPG/JPEG, TIF formatini 300 dpi, boz rongin 256 qradasiyasinda istifado
edin.

e Vektor tosvirlor CorelDraw, Adobe Photoshop formatinda toqdim olunmalidir.

e Fotolar tigiin JPG/JPEG, TIF formatin1 300 dpi-don asag1 olmayan rezolyusiyada istifads edin.

Codvoallorin ndmralori vo adlart onlarin tizarinds 12 pt sriftlo gostarilmalidir. Cadvallor ¢ox
miirokkab olmamalidir vo sohifodon konara ¢ixmamalidir. Cadvalin bir sshifadan digerine kegmasi
qadagandir. Cadvallor magalanin motni ig¢inds yerlosdirilmalidir. Cadvallori matndoki yerina uygun
olaraq bir-birinin ardinca némralayin, cadvalos aid geydlari iss cadvalin altinda yerlosdirin. Cadvalds
qisaltmalara icazs verilmir. Diisturlar arasdirmalar olmadan verilmalidir, istifads olunan simvollarin
acilis1 (diisturdan dorhal sonra) miitloq olmalidir vo daracalarin va alt indekslorin motndoaki diisturun
ortasinda doqiq sokildo yerlogdirilmasi tolob olunur. Diisturlarin némralori, agor onlara istinad
olunursa, diisturun sag torofinds, diistur ilo eyni Xxotdo dairovi métarizalor i¢indo gostorilmalidir.
Diisturlarin yazilmasi ligiin Microsoft Equation redaktorundan istifado edilmalidir. Diistur vo diistur
nomrasi olan sotrin eni 7,75 sm-don ¢ox olmamalidir.

Naticalor va/va ya Miizakiralor

Naticalor aydin va qisa sokilda tagdim edilmalidir. Miizakiralords isin naticalorinin shamiyyati
xiisusi geyd edilmalidir, naticalori tokrarlamamali, ¢oxsayli sitatlardan va darc olunmus adabiyyatin
miizakiralarindon gokinilmalidir. Naticalor vo Miizakiralar bélmaloarinin birlosdirilmasi miimkiindiir.

Naticalor

Tadgiqatin asas naticalari qisa sokilda tagdim oluna bilar. Naticalor bélmasi ayrica yerlosdirila
bilor vo ya Miizakiralor va ya Naticalor vo Miizakiralor bélmalorinin alt bélmasi kimi miialliflorin
se¢imina uygun olaraq, eloca do magalonin tislubuna, alds olunan nazari naticalars, hesablamalara va
s. gora yerlogdirila bilor.

9dabiyyat

Odobiyyat asagida verilmis toloblora vo niimunolors uygun olmalidir: némralonmadan veril-
molidir; orijinal dilindon asili olmayaraq, adobiyyat miitloq ingilis dilinds do togdim olunmalidir.
Ogor odabiyyat orijinalda, hom azoarbaycanca, hom do rusca toqdim olunubsa, kitabin/magalanin/
materialin adin1 ingilis dilino torclima edin, lakin orijinal dili m&torizods asagidaki kimi gostorin: (in
Russian).

Nosriyyatin adini torciimo etmadon gostorin, mosalon: Nauka, Nedra, Nafta-Press, EIm va s.

Masalan:

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47
p. (in Azerbaijani).

Hasanov T.Ab. Ophiolites of Lesser Caucasus. Nedra. Moscow, 1985, 240 p. (in Russian).

Isachenko A.G. Landscape studies and physico-geographical zoning. Vysshaya shkola. Moscow,
1991, 366 p. (in Russian).
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Bortnikov N.S. Geochemistry and origin of ore forming fluids in hydrothermal-magmatic sys-
tems in tectonically active zones. Geology of ore fields. VVol. 48, No. 1, 2006, pp. 3-28 (in Russian).
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Mumnep I'.I1. JlannmadTHEIE HCCIIETOBAHUS TOPHBIX H
IIpeAropHBIX Tepputopuil. Buma mkona. JIsBos, 1974,
202 c.

Kazakov L.K. Landscape science (natural and anthropo-
genic landscapes). Academy MNEPU. Moscow, 2004,
264 p. (in Russian).

Mammadov G.Sh. Fundamentals of soil science and soil
geography. EIm. Baku, 2007, 660 p. (in Azerbaijani).

Mammadov R.M. Landscape planning in Azerbaijan (first
experience and application). Baku, 2009, 142 p. (in
Azerbaijani).

Miller G.P. Landscape studies of the mountain and foothill
areas. Vishcha shkola. Lviv, 1974, 202 p. (in Russian).

Namazova S.N. Assessment of sustainable development and
landscape planning of Khyzi administrative district. Pro-
ceedings of Pedagogical University, series of natural sci-
ences, No. 4, 2014, pp. 70-72 (in Azerbaijani).

Suleymanov M.A. Geographical laws of natural and anthro-
pogenic landscapes of Azerbaijan. Abilov, Zeynalov ve
ogullari. Baku, 2005, 248 p. (in Azerbaijani)

Xabhis edirik, motnda istinad edilon har bir odabiyyat manboayinin adabiyyat siyahisinda olmasina
(vo oksina) diqgat yetirin. Matndoki istinadlar original dilds verilmalidir.

Biitiin istinadlar motndo moétarizays alinmali vo asagidaki qaydalara uygun olmalidir:

e Bir miiollif: miiollifin soyadi (inisial olmadan), nasr ili;

o Iki miiallif: har iki miiallifin soyadi, nosr ili;

« Ug vo ya daha ¢ox miiollif: birinci miiallifin soyadi, ardindan “et al.” (vo S.), nosr ili.

Bir sira istinadlar xronoloji ardicilligla taqdim olunmalidir. Masalon, (Bryulov, 1999; McKenzie,

2000)...”. Istinad hamginin asagidaki formada da
shown ...”.

ola bilar: “Alizadeh et al. (2016) have recently

Odabiyyat siyahisi: Istifado olunan adobiyyat monbslori olifba sirasina uygun olmalidir. Sriftin
Olgtisii — 12 pt. Soyad bdoyiik horflo baglayir, digor harflor kigik olmalidir, soyaddan sonra vergiil
olmamalidir. Soyad(lar)dan sonra jurnalin adi/kitabin adi/ b6lmanin adi/magalonin adi, cild/némrs,

kitabin bdlmasi/jurnalin némrasi, nasriyyat, sohar,

nosr ili vo sohifo nomralori gostorilmalidir. DOI

identifikasiya indekslorinin istifadosi tovsiya olunur. Eyni miollifin eyni nagr ili ii¢iin bir nego

adobiyyat manbayi varsa, alavo olaraq “a”, “b”, “c”
Niimunoalar:

Jurnal magalalarina istinadlar:

va S. harflari totbiq olunmalidir (Aliyev, 2009a).

Ismayil-zadeh A.J. Bipolar conjugation of volcano-plutonic and ophiolitic belts in Caucasus.
Proceedings of NAS of Azerbaijan. The Sciences of Earth, No. 1, 2009, pp. 40-53 (in Russian).

Kitablar va monografiyalara istinadlar:

Mustafayev G.V. Mesozoic granitoid formations of Azerbaijan and peculiarities of its

metallogeny. EIm. Baku, 1977, 234 p. (in Russian).

Redakts olunan kitablardaki bolmalara istinadlar:

Mettam G.R., Adams L.B. How to prepare an electronic version of your article. In: Introduction
to the Electronic Age. E-Publishing Inc., New York, 2009, pp. 281-304.
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Dissertasiyalar va ya avtoreferatlara istinadlar:

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47
p. (in Azerbaijani).

Konfranslar va simpoziumlara istinadlar:

Khain V.Ye. Northcaucasian-Turkmeno-Northafganian Late Triassic volcano-plutonic belt and
detection of north zone of Tethys. Doklady AS of USSR, Vol. 249, No. 5, 1979, pp. 1190-1192 (in
Russian).

Veb-saytlara istinadlar:

Cancer Research UK. Cancer statistics reports for the UK. 1975, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/(accessed 13 March 2003).

Malumat bazalarina istinadlar (metodoloji magalalor, brosiirlar):

Oguro M., Imahiro S., Saito S., Nakashizuka T. Mortality data for Japanese oak wilt disease and
surrounding forest compositions. Mendeley Data, Vol. 1, 2015.

Magqalslarin tagdim edilmasi

Toqdim olunan biitiin magalslor resenziyalasdirilma vo redaksiya heyati torafindon tosdiglon-
maya gondoarilir. Bu prosedurdan kegon vo miisbat ray alan moqalslor pulsuz darc olunur. Miialliflor
olyazmalarin1 “Maqalani tagdim et” (Submit the manuscript) funksiyasi vasitasilo onlayn olaraq
Redaksiya Heyatino toqdim etmoalidirlor.

Ray prosesi moagalanin redaksiyaya toqdim olunmasindan etibaron 1-2 ay miiddatinda davam
edir. Mogalalor gobul edildiklori ardicilligla dorc olunur. Hom kagiz, hom do elektron formatda
togdim olunan mogqalslorin yiiksok pesokar standartlara uygun olmasini xahis edirik. Mogalolorin
elektron formatda toqdim edilmoasi etibarliligi, dogigliyi va otrafli malumatliligini tomin edorak isinizi
yiiksok saviyyada hazirlamaga komak edacok.

Mogalo miialliflora doyisikliklor edilmasi iigiin qaytarildiqda, diizeldilmis variant iki hafta
arzinda redaksiyaya qaytarilmalidir. Ogor oslyazma miisllifin giinahi tiziindon iki haftadan artiq
gecikoarso, redaksiya tarafindon magals yenidan gobul olunmus kimi giymatlondirilacak.

Mogaloni togdim edorkon bas redaktorun adina gondorilon miisayiot moktubunun skan edilmis
elektron versiyasini da gondormali, mogalonin jurnalin qaydalarina uygun olaraq baxilmasi vo biitiin
toloblora uygun oldugu halda ¢ap olunmasi xahis olunmalidir.
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ITPABUJIA U1 ABTOPOB

Penakimonnslii coBeT xypHana "Stratigraphy, petroleum sedimentology, geochemistry" npunu-
MaeT CTaThu, 0030pHYI0 HMH(OPMALNIO, TUCKYCCHH U KpaTkue coodOmeHusi. CTaTbl MOTYT OBITh
MPEICTAaBIICHBI Ha aHTJIMICKOM, PYCCKOM U a3ep0aiiKaHCKOM SI3bIKaX.

IHociie nyGauKanmumn, CTaThbsIM NPUCBAUBAETCHA NHAUBUAYAJILHBIA naeHTHPUKaTOp DOI
Ha3Banmue craTbun

[pudt: Times New Roman (TNR) — 12 pt, Bce OykBbI 3arjaBHbIE, )KHPHBIE, CIIETyET pacroJa-
raTb CAMMETPUYHO OTHOCUTENIbHO CEPEAMHBI CTPAHMIIBI 110 BCEH IIMPUHE TEKCTOBOTO oA (16,5 cm),
Janee 4epes3 OJUH MHTepBaj HedaraTh (aMuiINK aBTOPOB M MHHUIMANbl. Ha3BaHue medaraercs Ha
SI3bIKE OPUTHUHAJIA, COOTBETCTBYIOIIETO PYCCKOMY U aHIJIMACKOMY TIEPEBOIaM.

Nauuuansl u pamMuinu aBTOpoB, HA3BaHHE OPraHU3aliM, B KOTOPOii OHU padoTalT

Pasmep mpudra — 11 pt, ctpounsie OYKBBI HYXKHO pacmojaraTb CHMMETPUYHO OTHOCHUTEIHHO
Cepe/IMHbl CTPAHHULIBI, TEKCTOBOTO NOJIs1. J{anee Hyoke reyaTaTh Ha3BaHUE OpPraHU3allluy, €€ OYTOBBIN
aJipec ¥ Tocie ABOeTOuNs — €-mail aBTopa (U1 KOHTaKTOB M NEPENHCKU Ha BCEX 3Talax Iporecca
pelLieH3UpoBaHus, MyOaUKalMY, a Takke B nepuoj nocie nyonukanuun). Hlpudr — 11 pt, kypcus,
OYKBBI CTPOYHBIE, pACIIOIaraTb CAMMETPHYHO OTHOCUTEIIEHO CEPEAMHBI CTPAHUIIBI 110 BCEH IIUPUHE
TEKCTOBOT'O IOJIS.

ABTOpOB ciie1yeT yKa3bIBaTh B CEAYIOLIEM NOPSAIKE: CHayasia eyaraercs pamMuius, 3aTeM HHU-
nuainel. Eciiy aBTopel paboTaroT B pa3HbIX OpraHU3alysIX, NOCIe HHULUAIIOB CIIEYET CTaBUTh U(pY
B HaJICTpOYHOM uHAeKce. [Tocie pamunmy 1 THULIMAIOB aBTOPOB Ha CJEYIOIIEH CTPOKE HYKHO pac-
II0JIO)KUTH COOTBETCTBYIOIINN HAJICTPOYHBIN MHIEKC B COOTBETCTBUY C Ha3BaHMEM OpraHU3al1H aB-
TopoB. Hanpumep, Tak, Kak yka3aHO HUXKeE:

Ismail-Zadeh A.J.1, Musyaev Sh.D.2, Veliyev Z.A
!Geology and Geophysics Institute, Azerbaijan National Academy of Sciences
119, H. Javid Ave., Baku, Azerbaijan, AZ1073: arifismail@mail.ru
2“AzerGold” CJSC
M.Mushfig Str., 2H, Baku, Azerbaijan, AZ1004

Pe3rome

Cnenyer BKIIOUMTH pe3toMe u3 200-250 ciaoB, OMUCHIBAIONINX 33/1a4d, CYTh, a TaAKKE€ METOJIbI
(eciu HE0Ox01MMO) HccnenoBanus. CiioBo «Pe3tome» neyarats KupHbIM mpudrom. Kak cinoso «Pe-
3I0Me», TaK U TEKCT JO0JKHBI UMETh pazMmep mpudra — 11 pt., OykBsl — cTpounbie. TekcT pe3tome He
JIOJDKEH cozepskath Gpopmyit. He ucnonesyiite cepuiku. M30eraiite HeCTaHIAPTHBIX MU PEAKHX a0-
OpeBuaTyp, HO €CIM OHH HEOOXOUMBI, TO IOJKHBI OBITH paciin@poBaHbl B CAMOM PE3IOME IIpU Tep-
BOM ynoMmuHaHuu. [llupuHa Tekcra He AOHKHA MpeBbILATh 13,5 cM, a TEKCT cleAyeT pacnojararb
CUMMETPUYHO OTHOCUTENIBHO CEPEIUHBI CTpaHUIIbl. PaccTosiHne Mex 1y CTpOKaMu B TeKCTe — 1 UH-
TepBaJl. Pe3romMe NpeacTaBisAioTCs Ha S3bIKaX OPUTHMHANA, PYCCKOM M aHIVIMKCKOM U JIOJKHBI COZIEp-
xatb 200-250 cnoB..

KuaroueBnle ciioBa

Cpasy nocne pesroMe yepes | nHTepBall ClIeyeT PAaclOIOKHUTh KIIIOUEBBIE CI0BA, BKIIOYAIOLINE
MaKCUMyM 7 CJIOB, NPH 3TOM n30eraiite oOIMIMX M MHOKECTBEHHBIX TEPMHUHOB U TMOHATHUH (ecin
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BO3MOYKHO, HE UCTIOJIb3YITE, HAIIPUMED, COI03 «1»). «KiTroueBble ciioBay» ¢ IBOETOUNEM HYKHO HaOU-
paTb KypcUBOM M XHUPHBIM mpudrom. Ilocie nBoeTouns caMmu KII0OueBbIe CI0BA IEUaTAIOTCS KypCH-
BOM 4epe3 3arsiTyto. KirtoueBble cioBa Oy 1yT HCII0JIb30BaThCs IPU MHACKCHpoBaHuU. [lanee yepes 2
HHTEpBaja rnedarats Beenenue.

BBeaenue

YkaxkuTe e padoTel, H3y4EHHOCTh TEMBI, IIPU 3TOM H30eraiiTe moapoOHOro 0630pa myoIuKa-
U WM PEe3yJIbTaTOB UCCIICIOBAHMIA.

TpeOoBaHusi K 0()OPMIIEHUIO CTATHH

Her npsiMbIxX TpeOOBaHUI K HyMepally 3arojIOBKOB PyKONUCH. ABTOPBI MOTYT I€4aTaTh 3aro-
JIOBOK B JIFOOOM cTmiie U (popmate. MOKHO HyMEepOBaTh M HE HyMEpPOBATh 3arojOBKHU (Ha pacCMOT-
peHue aBTOpPOB). 3aroJ0BKH U MO3ar0JIOBKH CJIEAYeT BCTABIAThH B TEKCT B JIEBOM I10JI€ HA OT/JEJIbHON
CTPOKE C OTCTYIIOM H I1e€4aTaTh KUPHBIM mpupToM — 14 pt (m1st 3aromoBkoB) u 12 pt (st moazaro-
JIOBKOB).

Tekcr cTaThn

Kaxxapiii ab3an HaunMHaeTcs OTCTynoM | CM OT JIeBOM TpaHUIIbI TEKCTOBOTO mojisi. Paccrosinue
MEXy CTpOKaMH B TeKCTe — 1,5 nHTepBasa, TEKCT CTaThH cieayeT rneyatatb B MW. PekoMeH1yembiit
pasmep mpudta — 14 pt (Times New Roman). JIpyrue mpudtsl mpocuM He UCIonb30BaTh. CTaThu
MPECTABISAIOTCS Ha a3epOaiiPKaHCKOM, PYCCKOM WJIM aHTJIMHACKOM si3bIkax. OHAKO, €ClIM OHU Ha
azepOaiikaHCKOM, MOXKayicTa, MPHIIOKHUTE PYCCKYIO BepcHio pykomnucu. [Ipennourenue OyaeT ot-
JaBaThCS CTAThSIM, TIPEICTABICHHBIM Ha aHTJINHCKOM SI3BIKE.

TekcT craThu MOMKEH OBITH OT(HOpPMATUPOBAH (B YACTHOCTH, BCE CTPOKHU JOJDKHBI OBITH BBI-
POBHEHBI ClIeBa U CIIpaBa, HE BBIXOJ 3a IOJIE TEKCTAa), THIATEIHHO OTPEIAKTHPOBAH U BHIBEPEH C
TOYKH 3PEHUS MPABWILHOCTH HAMMCAHUS TeorpaduuecKiuX Ha3BaHUMU, T€OJIOTHYECKUX TEPMHUHOB U
o0o3HaueHui (B MexTyHapoiHo# cucteme CH).

®opmaTt cTpaHHUIbI

®opmar crpaHuilbl cOOTBETCTBYET popMmaty A4 (21,0 x 29,7 cm). [lond: cneBa —3 cwm, cripaBa —
1,5 cM, cHU3y u cBepxy — o 2 cM. Hymeparus cTpaHull pyKONUCH — B HUYKHEM [IPABOM YIIIy.

MarepuaJj u MeTOAbI

HpCI[OCTaBBTC ACTAJIBHYIO I/IH(I)OpMaI_[I/IIO, TIO3BOJIAIOIIYHO BOCITPOU3BECTU pa60Ty HC3aBUCUMBIM
HUCCICIOBATCIIEM. CJ'ICJIYCT KpaTKO H3JIOXHUTH PAHEC OHy6J’II/IKOBaHHBIe MCTOJbl U YKa3aTb Ha HUX
CCBIJIKH. HpI/I HETIOCPCACTBCHHOM INUTUPOBAHUHN PAHEC OHY6HI/IKOBaHHOTO METOJa HCHOJ’ILByﬁTC Ka-
BBIYKHU U YKAXKXKUTC NCTOYHUK. HY)KHO OITHCBLIBATH JIFOOBIE MO)II/I(l)I/IKaHI/II/I CYIICCTBYIOIIUX MCTOJOB.

Teopus u pacuyersbl (BIYMCICHUS)
Teopernueckas 4acTh JOJIKHA U3JIaraThCs B PACIIMPEHHOM BHJIE U CO37aBaTh OCHOBY JUISl 1aJlb-
He#1el paboTel, a He TOBTOPITH HH(OPMaIIHIO, TPUBEACHHYIO BO BBeeHUH. Pa3nen Pacyers! (BbI-

YHCJICHHSI) OTMMCBHIBACT MPAKTHYECKYIO YacTh PabOTHI, MOATBEPIKAAIONIYI0 TEOPETHUECKHE TTOJIOXKE-
HUS pabOTHI.
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NiumocTpaunu, Tadauubl, GopmyJibl

Kaxxapiii pucyHok (kaprta, [uarpamma, cxema u T.J.) MPEeACTaBIsAETCS B BUJE OTAEILHOr0 00b-
eKTa B KOHIIE TeKCTa Wi B Buje (aiina B popmare JPEG (* jpeg, *.jpg). Ux pa3mepsl, kak mpaBuio,
HE JIOJDKHBI IPEBBIIIATH MUPUHBI B 7,75 ¢M mim TekcToBoro noiis (16,5 cm). Pucynku crienyer pas-
MeMIaTh CHMMETPHYHO OTHOCUTEIHHO CEPEIUHBI CTPaHUIIBI. Pazmep mpudra moapucyHOUHBIX MO~
nucer — 12 pt, a moApUCYHOUYHOTO TeKCcTa (pacmu@poBKa YCIOBHBIX 0003Ha4YCHHH U T.1.) — 12 pt;
Habupaercst KypcuBoM. Kax/iblii pUCYHOK M MOJPUCYHOUHBIN TEKCT JOJDKHBI PACHOIaraTbCst Ha 0J1-
HOM cTpaHHIIe, TpUYeM MOJPUCYHOUHBINH TEKCT — MO/ PUCYHKOM.

st rpaduueckoii paboThl pEKOMEHIYETCsl UCTIONIb30BaTh CIEAYIOIINE paBUIa;

e Jlns pactpoBbix n3o0paxenuit ucnonsdyire hopmar JPG/JPEG, TIF npu paspemenun 300
dpi, 256 rpaganwmii ceporo.

o Bekropnblie n3o0paxkenus cienyet npenoctasisith B CorelDraw, Adobe Photoshop.

o Jlna dhororpaduii npumensiite popmar JPG/JPEG, TIF npu paszpemennn He menee 300 dpi.

Howmepa n HazBanus Tabnun npuBoasaTcs mpudTom 12 pt Hax HuMA. TaObIUIBI HE TOJKHBI OBITH
I'POMO3/IKUMH U BBIXOJUTH 32 IpeesIbl TEKCTOBOro nouis. I[lepeHoc Tabauibl ¢ 0AHOM CTpaHULBI HA
JpyTyio He jfomyckaercs. TaOauibl JOMKHBI OBITh TOMEILEHBI B TEKCT cTaThu. [IpoHymepyiiTe Tad-
JIMIIBI OJIHY 3a IPYT'OM B COOTBETCTBHMHU C MX MECTOINOJIOKEHUEM B TEKCTE, a IPUMEYaHus K HUM pa3-
MecTuTe 1o Tabnuueii. B Tabnuie He nomyckaroTes cokpameHus. @opMyIibl JaroTes 6e3 mpoMeKy-
TOYHBIX BBIKJIAJIOK C 00s3aTelIbHON paclIM(ppPOBKON MCIIOIb3YEMBIX B HUX CUMBOJIOB (cpa3y mocie
(bopMyJIBI) C YETKMM CMEIICHHEM CTENeHEeW M MOJCTPOYHBIX MHJIEKCOB OTHOCHTEIBHO CEPEAMHBI
CTPOKH, cozepkauieid 3ty ¢opmyiay. Homepa dopmyn, eciiu OHM yIIOMHHAIOTCS, YKa3bIBalOTCS B
KpPYTJIBIX CKOOKaxX y MpaBOil TpaHMIlbl TEKCTA, HA OJHOM JuHUU ¢ popmyoi. [lns Habopa Gopmyn
ClIeyeT UCI0JIb30BaTh peaakTop Microsoft Equation. Illupuna crpoku ¢ hopmyinoii u HomepoM op-
MyJIbl HE JOJDKHA IPEeBbIIaTh 7,75 cm.

PesyabTaTsl n/uiau ObécyxneHust

Pe3ynbratsl TOMDKHBI OBITH M3JIOKEHBI Y€TKO M KpaTko. B OOcyxneHuu cienyeTr akieHTHPO-
BaThCsl HA 3HAUMMOCTHU Pe3yJIbTaTOB PadOThI, a HE MOBTOPATH MX, U30eras MHOTOYHCICHHbBIX LIUTH-
poBaHMI U 0OCYKIAEHHUI OIMyOJIMKOBaHHOM uTepaTypsl. JlomyckaeTcst o0bequHeHne paszaenos Pe-
3ynbTaThl 1 OOCyXKIEHHE.

BriBoabI

OcHOBHBIE BBIBOJIBI HCCIIEIOBAHUS MOTYT OBITh H3JI0KEHBI KpaTKo. Pa3nen BuIBoabI MOXKET pac-
MoJIaraThCs OTIAEIBHO HIIM 00pa30BBIBaThH oApasaen Oocy:knenus wim PesyabraToB n O6cy:kae-
HM 110 PACCMOTPEHUIO aBTOPOB, a TAKKE B 3aBUCUMOCTHU OT CTUJISI CTaThH, TOJYYEHHBIX TEOpETUYE-
CKHX PE3YJIbTATOB, BBEIYUCIICHUN U T.A.

Jlureparypa

Jluteparypa JOJKHA COOTBETCTBOBATH HIDKETIPUBEIEHHBIM TPEOOBAHUSM U MIPUMEPaM: IPHUBO-
IUThCs 0€3 HyMepaluu; HE3aBUCHMO OT S3bIKa OpUTHHAINA, JJUTEpaTypa 005S3aTeNIbHO JT0JIKHA OBITh
JlaHa TaK)Ke Ha aHTJIMKACKOM si3bIke. Eciu nTepaTypa B OpUTHHANE JaHa Kak Ha azepOaii/KaHCKOM,
TaK U Ha PYCCKOM sI3bIKaX, epeBeIUTE Ha3BaHUE KHUTH/CTaThbU/MaTepualia Ha aHTJTUICKHIA, HO yKa-
YKUTE S3bIK OPUTHHAJIA B CKOOKaX cieayromumM oopa3om: (in Russian).

HasBanue nznarenscTBa ykaxxute 0e3 nepeBoja, kak Hanpumep: Nauka, Nedra, Nafta-Press, EIm
U T.JI.
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Hanpuwmep:

Garibov Y.E. Anthropogenous transformation of modern landscapes of the Azerbaijan Republic
and their optimization ways. Abstract of PhD dissertation (geography), Baku, Azerbaijan, 2013, 47 p.

(in Azerbaijani).

Hasanov T.Ab. Ophiolites of Lesser Caucasus. Nedra. Moscow, 1985, 240 p. (in Russian).
Isachenko A.G. Landscape studies and physico-geographical zoning. Vysshaya shkola. Moscow,

1991, 366 p. (in Russian).

Bortnikov N.S. Geochemistry and origin of ore forming fluids in hydrothermal-magmatic sys-
tems in tectonically active zones. Geology of ore fields. Vol. 48, No. 1, 2006, pp. 3-28 (in Russian).

IIpumep Cnucka JuTepaTypbl 1JIsl CTATbH, IPEJICTABJICHHON HA AaHTJIMIICKOM fI3bIKe
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1. Onnomy aBTOpy: amunus aBropa (0€3 HHULIMAIOB), TO/ U3JaHMS;
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kosuteruu. CTaTby, KOTOPbIE IPOLUIN 3Ty MPOLEAYPY U MOIYUHIU MOJO0KUTEIbHBINA OT3BIB, ITyO0JIN-
KyloTcs OecruiaTHO. ABTOpaMm ClieyeT MpeAcTaBlsATh pykonucu B Penakunonnyro Komneruto on-
naifH nocpencteoM ¢pyHkuuu “Ilogate craTbio (Submit the manuscript)”.

PenensupoBanue qmrtes 1-2 Mecsinia co JTHsI IPEICTaBICHUs CTaTh B pefakiuio. CtaTtbu myo-
JMKYIOTCS B TIOPsIZIKE MOCTYIUIeHUs (ouepeHocTr). byaem OGnarogapHsl, eciau cTaTbH Kak B Oymax-
HOM, TaK U 3JICKTPOHHOM BH/JIC 6YJIYT COOTBETCTBOBATh BLICOKUM HpO(beCCI/IOHaIII)HBIM CTaHJapTaMm.
[IpencraBnenue crateil B 3IEKTPOHHOM BHJI€ TIOMOKET HaM MOJATOTOBUTH Ballly pabOTy HAMITYyUIINM
oOpa3om, obecrieunBasi JOCTOBEPHOCTh, YETKOCTh U MOAPOOHYI0 HH(POPMATUBHOCTb.

B ciyuae Bo3Bpara cTaThi aBTOpaM JJisl BHECEHUS] U3MEHEHUH opaboTaHHBIA BapUaHT JIOJKEH
OBITH BO3BpAIICH B PEJAKIIMIO B TeUeHue ABYX Heaeb. Ecnu pykonuck OyeT 3ajepaHa 1o BUHE
aBTOpa 0oJ1ee ABYX HelleJb, OHAa OyJIET pacCMaTpUBAThCs pelakliueil Kak BHOBb OCTYITUBIIIAS.

[Ipu mpencraBiaeHUM CTaThbH HEOOXOJHWMO IMPHUCIATh TaKXKe OTCKAHUPOBAHHYIO 3JIEKTPOHHYIO
BEPCHUIO COMPOBOUTEIHHOIO MUCbMa Ha UM TJIABHOT'O PEAAKTOpPa ¢ MPOCHOOH MPUHATH CTAThIO HA
paccMOTpEeHHE COIIACHO IIPaBUJIaM XKypHaja U B CIIydyae COOTBETCTBHS BCEM TPEOOBaHUSIM OITyOJIH-
KOBaTh €e.
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